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EDITORIAL. 


The Visit of the Scientific and Technical Press to Liverpool and Manchester 
Universities. 


In previous issues of the Illuminating Engineer accounts have been 
published of the visits, arranged through the Circle of Scientific Technical 
and Trade Journalists, to the Imperial College of Science in London, and 
subsequently to the Universities of Leeds and Sheffield. These visits 
formed part of a movement for the promotion of closer relations between 
the Universities of the country and the scientific and technical press. 

On pp. 379—386 we now give an account of the visit to the Universities 
of Liverpool and Manchester, which took place on December 10th—13th. 
On this occasion, also, the proceedings were full of interest. Al] were 
struck by the way in which the work of each University is moulded 
by the needs of the city it represents. Thus at Leeds and Sheffield, both 








362 THE ILLUMINATING ENGINEER (pec. 1916) 


great industrial centres, the respective spheres of work have a close rela- 
tion with the local textile, dyeing and steel industries: at Manchester 
cotton-spinning and engineering receive special attention, and at 
Liverpool, as a great shipping and commercial centre, we find in the creation 
of a School of Commerce, the Department of Geography, and in the famous 
School of Tropical Medicine yet other illustrations of the intelligent study 
of local needs. It was interesting to see that at all the Universities visited 
the importance of a knowledge of foreign languages was recognised, special 
attention being commonly devoted to Russian and Spanish. 

Yet the broader aspects of a University’s work, involving the pro- 
vision of a general liberal education, were not overlooked. Equally 
interesting is the growing tendency towards co-operation between the 
Universities and other local educational institutions. Thus at Liverpool, 
we were given to understand, a conference has been considering the co- 
ordination of the work of the Engineering Department of the University 
with the technical schools, and in these deliberations the shipping industry 
of Liverpool is represented. At Manchester, again, we have in the Uni- 
versity and the Municipal School of Technology two complementary insti- 
tutions which work hand in hand. In his address previous to the inspection 
of the latter, Principal Garnett explained that, as regards the regular 
courses of study, the School acted as a part of the University ; but at the 
same time it provides evening and other special facilities for study for 
those who are occupied with their vocation and are not free to follow a full 
course of study. 

The visit to the two cities was so crowded with interesting items that 
it is impossible to enter upon a description in this-note. Readers will find 
on pp. 379—386 a full description of the proceedings, although even 
in this account much has been inevitably omitted. The inspection of 
this varied work was a revelation to the members of the party, and should 
have a beneficial broadening influence on the technical journalist. Most 
of those present were primarily concerned with the treatment of their 
special subjects at the Universities. For example, those associated with 
hygiene and medicine were keenly interested in the School of Tropical 
Medicine at Liverpool, representatives of engineering and electrical papers 
with the Engineering Departments at both Universities and the Manchester 
School of Technology, while to others the chemical departments, the cotton- 
spinning, printing and paper-making plant had a special professional 
interest. 

Yet one could see that the members of the party took an almost equally 
great interest in the sections of work outside their own immediate sphere, 
and this was due in no small measure to the admirable and lucid expositions 
of the Professors in each department. Scientific and technical journalists, 
as a body, now take an interest in general questions affecting scientific 
education. 

In conclusion it only remains to express our great appreciation of the 
kind attention shown by Professor Gonner (Deputy Chairman of the Senate 
of Liverpool University), Sir Henry Miers (Vice-Chancellor of Manchester 
University), and Mr. Garnett (Principal of the Manchester School of 
Technology), and the professors of these institutions. Acknowledgment 
should also be made of the courtesy of the British Westinghouse Electric 
and Manufacturing Co. and the Ford Motor Co. in inviting the party 
to visit their interesting works. The visit will long remain a most agree- 
able memory to all the members of the party. 
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From the Elementary School to the University. 


A most encouraging sign during the past few months, coming 
as it does in the midst of this period of strain and anxiety, has been the 
general recognition that the educational system of the country needs over- 
hauling. The future of the country is dependent on the efforts we can 
make now to secure a properly organised system connecting the elementary 
schools, the secondary and technical schools, and the Universities. 

One of the greatest drawbacks under which the educational system 
of this country has suffered has been the want of co-ordination—the gaps 
between the higher education and the lower. The country has never lacked 
men of great ability and distinction in the higher branches of science and 
industry. At the other end of the scale we find the workers on the whole 
industrious, painstaking, of good physique and with a certain inherited 
aptitude for craftsmanship. But the intermediate link, the army of 
educated capable men to act as foremen and managers, has been missing. 

It is therefore gratifying to notice that in the schemes being presented 
by various educational bodies, this fact is invariably recognised. It was 
referred to in the programme of the Educational Reform Council and the 
Workers’ Educational Association, in the ‘‘ Report on Reforms necessary in 
National Education,” presented in the last number of the Journal of the 
British Science Guild, and in the scheme now presented by the National 
Union of Teachers. 

In many other respects also, these schemes are in substantia] agreement. 
One of the most important suggestions is that local authorities shall insti- 
tute a system of compulsory classes for young persons between the ages 
of 14 and 18. The evils of the present conditions are manifest. A child 
is educated up to a certain point, and leaves school at the age of 14. He 
goes into employment, often forgets what he has learned and ceases to take 
much interest in intellectual pursuits. It is of vital importance to our 
industrial future that a large proportion of such youths should continue 
their education during these critical years. 

The next step is the provision of adequate opportunities for gifted 
youths to proceed to the University. This need could usually be met by 
the liberal provision of bursaries and scholarships, which besides meeting 
the fees for tuition, should enable the recipient to live in comfort and thus 
remove the natural but shortsighted anxiety of parents that he should 
immediately earn money. 

Liverpool University, with its magnificent endowment of over 
£1,000,000, is in a particularly good position to pursue an independent 
course in education. It was stated that no boy of ability, however poor 
his parents, is debarred from proceeding by steps from the elementary 
school to the University. But all cities are not equally fortunate. 

In a few cases enterprising employers themselves provide educational 
facilities during working hours, or make arrangements for workers to attend 
classes elsewhere. But in many others the matter is ignored, with the 
result that a boy entering works at an age of 14 may, by the time he reaches 
18 years, actually receive higher wages than the boy who has devoted the 
intervening years to his education. 

The response to the measures taken by educational authorities 
thus depends very greatly on the attitude of employers who, it is to be 
hoped, will value the services of the better educated youth, and see that 
he does not suffer but on the contrary receives special encouragement. 
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Scientific Darkening of the Streets. 


On pp. 365—377 we give an account of the proceedings at the last 
meeting of the Illuminating Engineering Society. The address delivered 
by the Hon. Secretary dealt mainly with two important topical questions 
—the exercise of economy in lighting during war time, and the present 
darkening of the streets. . 

The authorities have been impressing on the public the need of 
economies in the use of the national coal supply. On the placards we 
observe the instructions ‘‘ Don’t waste coal, gas, or electric light,” a 
direction which should meet with general approval and one which 
the Illuminating Engineering Society has endorsed on general grounds 
even in times of peace. But it is shown that it is equally important, in 
order that this recommendation may be effectively carried out, that the 
public should be educated to appreciate how economies should be judi- 
ciously executed. Light is a necessity to the carrying on of modern 
business and an indiscriminate diminution in the amount of illumination 
would react prejudicially on industrial operations, leading to increased 
accidents, spoiled work and diminished output. The right form of ecomony 
is to avoid improper use of light and here the Illuminating Engineering 
Society, whose services as an educational medium are recognised by many 
Authorities, could be of assistance. 

The progressive increase in the number of street-accidents since the 
outbreak of war was discussed in a recent editorial. But apart from this, the 
present diminution of lighting, by interfering with traffic during the busy 
hours, is a direct economic loss. These questions will no doubt receive 
the attention of the “ Safety First ’’ Council for London, on which the 
Illuminating Engineering Society is to be represented. 

At present, it is generally agreed that in many areas there is little 
scientific method in the darkening arrangements, and the conditions pre- 
vailing in various districts are quite different. This is no doubt a con- 
sequence of the effort to comply with conflicting claims by different 
authorities urging respectively the claims of precautions against aircraft, 
economy, and the convenience of traffic. There is an urgent need for 
a central authority, acting under expert advice, and in a position to 
survey the problem of the darkening of the streets as a whole and decide 
upon the best way of meeting these apparently conflicting requirements. 

One of the most striking defects of the present arrangements is the 
great contrast in light and shade resulting from the present methods 
of screening, Attention was called to this matter at a meeting of the 
Society in November, 1914, shortly after the lighting restrictions were 
first introduced. Now, we understand, some experiments are being made 
with a view to securing greater uniformity of illumination. In addition 
the question must arise whether at the present stage experience justifies 
such an extreme diminution in illumination. 

The whole problem is one on which expert assistance is badly needed, 
and we believe that the Illuminating Engineering Society, representing 
as it does all the different aspects of lighting, could do useful work 
if greater advantage were taken of their services by the Authorities 
concerned. 

LEON GASTER. 
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WITH 
SPECIAL REFERENCE TO WAR ECONOMIES 
IN LIGHTING. 


SOME EVENTS DURING THE VACATION, 


(Address delivered at a meeting of the Society held at the House of the Royal Society of Arts, 
18, John Street, Adelphi, London, at 5 p.m. on Friday, December 15th.) 





A meeting of the Society took place 
as stated above on Friday, December 
15th, at 5 o'clock. In the unavoidable 
absence of the Chairman of Council 
(Mr. F. W. Goodenough), Mr. W. C. 
CLINTON presided. 

The minutes of the last meeting having 
been taken as read, the Hon. SECRETARY 
read out the names of new applicants for 
membership as follows :— 


Chandler, D 


Pnillips, 1. BB. ..:. 99 ”» 
Oxley, W.. 8. oe ” ” 
Torry, W. R. ee 2 9 


Winter, B. F. 
Walford, H. H. 
Messrs. 


proper of his address Mr. GasTER made a 
special reference to the great loss which 
the Society had sustained in the death of 
its first President, Professor Silvanus 
P. Thompson, which occurred shortly 
after the Annual Meeting in May. In this 
connection Mr. GasTER read a letter from 
Mr. F. W. Gooprnoveu, who, after 
explaining that he was unavoidably 
prevented from being present at the 


South Metropolitan Gas Co., Old Kent Road, 8.E. 


” ” ” ” 
” ” ” ” ” ” 


9 9 9° 9 99 > 


. 53 Sp Sesh 88 ost cass Pe 
Manager of the heat-resisting glass globe department, 
Chance 


Bros. and Co., Glass Works, near 


BIRMINGHAM. 


The CuarrMan then called upon Mr. 
L. Gaster to deliver his address on 
“Some Events during the Vacation, with 
Special reference to War Economies in 
Lighting.” 


Before proceeding to the subject 


meeting owing to special war work, 


added :— 


I should like to associate myself as Chairman 
of the Council, and also in my personal capacity, 
with the tribute paid in the address which you 
are giving this evening to the late Professor 
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Silvanus Thompson. His death is a very 
grievous loss to the Society, to which he always 
gave such ready and peculiarly valuable assist- 
ance, and to everyone who had the privilege 
of counting him amongst their friends. 

We shall sadly miss his versatile and 
brilliant personality at the meetings of the 
Illuminating Engineering Society. It might 
well be said of him in that connection that he 
never touched upon any subject without con- 
tributing something original to its illumination. 


Continuing, Mr. Gaster said that the 
Society had been honoured by a special 
message of sympathy from the Electro- 
technical Section of the Société Impériale 
Technique de Russie, of Russia, which 
was as follows :— 


Société Impériale 
Technique de Russie, 
Petro; ; 
Pastehetmetckaje, 2. 
Section Electrotechnique. 
To the 
Illuminating Engineering 
Society, 
London. 
4/17th November 1916. 
No. 860. 


GENTLEMEN, 

The Electrotechnical Section of the Russian 
Imperial Technical Society has learned with 
— regret of the death of the highly 
istinguished President of the Mluminating 
Engineering Society—the eminent Professor 
Silvanus P. Thompson, who was as weil known 
and admired by Russian electricians as by those 
of the rest of the world. 

On account of the cessation of meetings 
during the summer time, it is only to-day 
that the Electrotechnical Section has had the 
opportunity to express its most sincere sympathy 
with you, as with the City and Guilds Technical 
College and with the various British learned 
societies in the great loss you have sustained 
by the death of Professor Thompson. 

We may add that, on receipt of the sad news, 
the members of the Electrotechnical Section 
honoured the memory of the late Professor by 
standing. 

Wishing to your Society a continued and 
increasing prosperity, 

Je are, Gentlemen, 
Yours very truly, 
(Signed) Professor P. Ossaptcuy, 
President of the Section. 
a D. MEISEL, 
Secretary. 


He need not say that this reference to 
the great qualities of the late Professor 
Thompson would be very much appre- 
ciated by the members of the Society. 
A tribute to Professor Thompson’s great 
services to science was also paid in the 
official organ of the Society shortly after 
his death, and at the service immediately 
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preceding the funeral the Society was 
officially represented. 


Mr. L. Gaster then proceeded to 
deliver his address, which will be found 
on pp. 367—-374. 


In the subsequent discussion Mr. H. E. 
Buatn (Operating Manager of the London 
General Omnibus Co., Ltd.), Mr. F. W. 
Witicox, Mr. A. Cunnineton, Mr. S. R. 
Muuiarp, Mr. M. Wytp (Electrical 
Engineer to the Hampstead Borough 
Council), and Mr. J. 8S. Dow took part. 


Mr. L. GastER briefly replied and a 
vote of thanks to him for his address 
terminated the proceedings, the Chair- 
man announcing that at the next meeting, 
to be held in January, there would be a 
discussion on ‘“‘ The Lumen as a Basis of 
Measurement of the Illuminating Power 
of Lamps.” 








LIGHTING CONDITIONS IN 
SHEFFIELD. 


In view of the references in the discus- 
sion at the last meeting of the Illuminating 
Engineering Society on December 15th 
to the darkening of the streets, it is 
interesting to notice that the same 
question was debated at a meeting of the 
Sheffield City Council on the 13th. Mr. 
W. L. Angell stated that an order was 
being prepared prohibiting the use of 
flash-lamps after an air-raid siren had 
sounded, and the indiscriminate use of 
such lamps was deprecated. 


Sir William Clegg said that in the 
three months ending December 11th, 
1915, 11 men, no women and four children 
had been knocked down by trams; the 
corresponding figures for the period 
ending December 11th, 1915, were much 
greater, namely, 42 men, six women and 
two children, and seven cases proved 
fatal. 


Dr. W. H. Fordham said the prevailing 
conditions were a source of danger. 
Other cities and towns were taking steps 
to relieve the darkness. He suggested 
special electric lighting at dangerous 
corners, which could be automatically 
extinguished on receipt of an alarm. 
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SOME EVENTS DURING THE VACATION, WITH 
SPECIAL REFERENCE TO WAR ECONOMIES 
IN LIGHTING. 


By L. Gaster. 


(Honorary Secretary of the Illuminating Engineering Society.) 


(Address delivered at the meeting of the Society held at the House of the Royal Society 
of Arts, 18, John Street, Adelphi, London, W., at 5 p.m., on Friday, December 15th.) 


Ir is customary for the Hon. Secretary, 
at the opening meeting of the Session, to 
give an account of progress during the 
Vacation. In the past, on such occasions, 
there have been references to the par- 
ticipation of the Society in various In- 
ternational Congresses. Now, unhappily, 
there is no such international co-operation 
to record. But a number of recent 
events illustrate very clearly that in the 
present times there are opportunities as 
fruitful as in times of peace—and possibly 
even more so—for the exertion of the in- 
fluence of the Society. 

Before proceeding with this address, it 
is my duty to mention the very sad loss 
that the Society has sustained in the 
death of Professor Silvanus P. Thompson, 
our President during the first four years 
of existence of the Society. At the 
Annual Meeting in May Professor Thomp- 
son presided with all his usual enthusiasm 
and charm. His death, which occurred 
only a few days afterwards, came as a 
painful shock. A tribute to Professor 
Thompson’s noble personality and dis- 
tinguished abilities was paid in the notice 
that appeared in the official organ of the 
Society after his death.* It is sufficient 
now to say that we owe him a debt of 
gratitude we never can forget, and that 
his memory will be preserved so long as 
the Society exists. 


Development of Illuminating Engineering 
in the United States. 


Incommon with all other scientific 
societies our numbers have been affected 
by the withdrawal, either for service with 
the Colours or for other special war work, 





* Illuminating Engineer, June, 1916, pp. 
145-146. 


of members whose services would have 
been very welcome at the present juncture, 
and the whole trend of circumstances is 
directing our activities into new fields. 

Many aspects of lighting are necessarily 
in abeyance, but it is gratifying to see 
that in the United States illuminating 
engineering is making steady progress. 
At the recent Convention an interesting 
series of papers and reports was presented, 
and the Course of Lectures arranged at 
the Pennsylvania University will furnish 
a useful precedent for us in the future. 
Among other points of interest is the 
Report on Nomenclature and Units. 
This list of terms and symbols will require 
consideration in European countries. Of 
special interest is the decision taken to 
adopt the “lumen” as a measure of the 
illuminating power of all kinds of lamps— 
a matter which, it is hoped, will receive 
the attention of our Society early in the 
new year. Yet another indication of 
progress is the decision of two States, 
Pennsylvania and New Jersey, to adopt 
legislation on the illumination of factories, 
in which the intensity required for 
various purposes is specified. The re- 
quirements appear to be broadly in agree- 
ment with those of the Departmental 
Committee of the Home Office in this 
country. 

In other directions, notably in con- 
nection with street and spectacular 
lighting, progress has also been made. 
The method of flood-lighting, according 
to which the faces of buildings or signs, 
&c., are completely illuminated by a 
projected beam from a concealed source, 
appears to be coming popular. This 
method formed an important feature in 
the highly novel lighting devices em- 
ployed at the Panama-Pacific Exhibition. 


B 
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We in England are at present debarred 
from the development of the artistic and 
decorative sides of exterior lighting, but, 
with a view to the future, it is well to 
make note of the new methods that are 
being introduced elsewhere. 

In other directions there are develop- 
ments now taking place which may have 
a profound influence in the future. We 


see everywhere tendencies: towards co-- 


operation, and, while some of these are 
only indirectly associated with illumina- 
tion, they suggest possibilities of similar 
action in our own sphere. 


The movement towards economy in 
fuel has led to many new experiments 
being tried. In his address to the 
deputation from the Board of Scientific 
Societies on December Ist Lord Crewe 
referred to an extensive survey now being 
made of the coal-fields in this country, 
with a view to ascertaining the basis on 
which they can be most economically 
utilised. The steps taken towards the 
linking up of gas and electric supply 
stations in various districts illustrate the 
change in attitude towards co-operation. 

The present circumstances have also 
led to various forms of co-operation be- 
tween gas and electrical supply. A 
number of authorities already supply gas 
and electricity in this country. In a 
recent Paper before the North British 
Association of Gas Managers, Mr. J. W. 
Napier gave an account of the very 
favourable experience of the authorities 
at Alloa where gas-driven electric gene- 
rators are in use. The question of the 
best method of applying gas for the pro- 
duction of electricity, whether in the form 
of gas-engines or gas-heated boilers, hardly 
falls within our province. But the con- 
sideration of such problems may, we will 
hope, lead to fuller co-operation in the 
lighting field. 

The position was summed up by Dr. 
Charles Carpenter at the meeting of the 
South Metropolitan Gas Co. last August, 
when he said :— 


“IT do not know whether the policy adopted 
by Parliament of putting suppliers of gaseous 
and electric energy into competition has not 
had its day ; it may have. If one were to begia 
again, one would not do what one is doing to- 
day, viz., put up a large station to produce 
electric energy and another for gaseous energy. 
We should look to see whether these supplies 
should be undertaken separately, or whether 


there was not a great deal to be said on the point 
of economical working for running them to- 
gether.” 


Daylight Saving. 


One of the most noteworthy and revo- 
lutionary changes made, largely with a 
view to saving in fuel, is the Summer 
Time Act, generally known as “ Daylight 
Saving Act,” “which came into force for 
the period from May 21st until October 
Ist in the present year. The effect on 
supply companies naturally varies much, 
according to the locality and the per- 
centage of gas or electricity used res- 
pectively for lighting and fuel. In purely 
residential districts the diminution in 
output has been considerable. In Ealing, 
for example, it is stated to have been as 
much as 23 per cent., and other companies 
similarly affected have remarked that the 
Act ought to be termed the “ Artificial 
Light Saving Act’’! According to some 
figures recently given by Mr. A. E. Mac- 
kenzie before the Manchester Local 
Section of the Institution. of Electrical 
Engineers, the saving in the purely 
residential district of that city was 13 per 
cent., but in the industrial districts there 
has been, since the Act was passed, an 
actual increase of 8 per cent. Taking 
the entire field of supply, the saving is of 
the order of 1—1} per cent. only, but 
even this is estimated to have led to an 
economy, in Manchester, of 400—600 tons 
of coal in the course of a year. 

It would be most instructive if a com- 
plete survey of the effect throughout the 
country could be made, so that the re- 
sultant approximate actual saving in fuel 
could be estimated. The measure has 
been carried out with relatively little in- 
convenience, and may be permanently 
adopted after the war. At the present 
time, therefore, we should be prepared 
by gaining as full information of its 
effects as possible. Such an inquiry 
should not be confined to the actual 
fuel saving. It would be useful to as- 
certain if the change in habits of the 
people had been on the whole beneficial, 
and the effect of the measure on con- 
ditions of work in factories and offices. 
If it could be shown that the percentage 
of absentees through sickness, had been 
materially diminished, this in itself would 
be a most important result, which would 
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no doubt influence future’ decisions ‘re- 


garding premises. into which the access of 


daylight is always deficient. 

Associated with such an inquiry, again, 
is the whole question of the design of 
buildings with a view to maximum ad- 
mission of natural light, and the com- 
parative value of the various devices for 
improving the light in existing buildings 
(the use of prismatic glass, mirrors, &c.). 
As a measure of economy such devices, 
which prolong the hours during which 
artificial light is not needed, deserve 
much more scientific study than they 
have yet received in this country. These 
problems have an important relation -to 
the work of the Committee of the Society 
on Natural Lighting in Schools, which 
was summarised in a Report issued 
shortly before the war, but has not 
since been carried further owing to lack 
of funds. aoe : 

Mr. F. W. Willcox, in a recent letter to 
the Illuminating Engineer and other 
journals, has pointed out the need for an 
accurate comparison of the initial cost of 
making special provision for daylight in 
buildings, such as specially « designed 
windows, and the consequent extra in- 
ternal heating to maintain the correct 
temperature. An equally important 
matter is the diminution in daylight 
caused by the practice of obscuring sky- 
lights, &c., in order'to comply with the 
lighting regulations. If it could be 
shown —what is probably the case—that 
the cost of providing efficient blinds, 
which could be drawn down in the even- 
ing and released in the day, was small in 
comparison with the running saving in 
artificial light so caused, this in itself 
would be an important result. 


Economy in Artificial Light. 


I come next to the question of economy 
in artificial light. The national import- 
ance of economising in fuel supplies has 
led the Board of Trade to issue circulars 
requesting consumers to diminish their 
consumption of gas and electricity for 
lighting, and inviting gas and electrical 
supply companies to co-operate in bring- 
ing about a 10 per cent. reduction. This 
matter was referred to in a recent editorial 


in the Illuminating Engineer. 


It was stated then, what I am sure will 
meet with general agreement, that 


judicious economy in lighting, by which 
is meant prevention of the waste of light, 
and its application in practice in the most 
efficient manner, is one of the main objects 
of our Society. The advice widely pla- 
carded on the official notices throughout 
Londén—‘‘ Don’t Waste Coal, Gas, or 
Electric Light ”’---meets with our full 
approval. 7 

It is, however, necessary to supplement 
this advice by more detailed instructions 
as to how this waste can be avoided ; and 
here our Society, which is constantly en- 
gaged in studying the proper methods of 
using light, is already doing national 
service. If the advice contained in the 
little pamphlet issued in 1913, entitled 
“Light and Illumination: their Use 
and Misuse,” were generally followed a 
very large saving, accompanied by an 
improvement in the conditions of 
illumination, would be at once secured. 

On the other hand, we have abundant 
evidence that the mere diminution of 
illumination, in cases where it is even at 
present insufficient for the purpose in 
view, is false economy. I have so: fre- 
quently referred to the conclusions of the 
Home Office Report on Factory Lighting 
that good illumination is essential in 
factories and workshops, and that de- 
fective illumination leads to diminished 
output, ‘spoiled work, and an increased 
number of accidents, that it seems hardly 
necessary to go over this ground again. 
I should like to mention, however, that 
these conclusions are strongly endorsed 
in the series of bulletins issued by the 
Committee on the Health of Munition 
Workers during the present year, par- 
ticularly in No. 9 relating to Ventilation 
and Lighting of Munition Factories, and 
No. 15 (just issued) on the Effect of In- 
dustrial Conditions on Eyesight. No one, 
at the present moment, would think of 
handicapping our munition factories by 
restricting the supply of gas or electricity, 
either for power or for lighting, and the 
same applies to all productive work, both 
from the economic and hygienic stand- 
points. 

A well-considered scheme of economy, 
therefore, can be made effective only 
through the systematic education of 
people to appreciate the proper use of 
light, and the Authorities would greatly 
assist the objects they have in view if 
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they were to make use of this Society to 
prepare definite instructions on the 
subject to various classes of the com- 
munity. 

I may say that I have reason to believe 
that suggestions from us in the proper 
quarter would receive sympathetic con- 
sideration. 

The education of the public as to what 
constitutes good lighting is a most im- 
portant duty at the present time; and 
the technical press, which has so widely 
noticed our work since the commence- 
ment of the illuminating engineering 
movement, can do good service by keep- 
ing this matter constantly before the 
notice of their readers. 

Meantime we have before us every day 
many examples of wasted light. We see 
lamps in shop-windows shrouded with 
coloured paper or obscuring lacquer so 
that a mere fraction of theJight produced 
is allowed to penetrate through the screen 
and carry out any useful purpose. In 
interiors we see old and wasteful types of 
lamps still employed, or lamps used 
without any adequate form of shade or 
‘reflector, throwing a large part of the 
light where it is not required. 

One difficulty which one meets in 
making economies is that of obtaining a 
proper supply of the best types of re- 
flectors. The shortage is presumably 
due largely to the exceptional demands 
of munition factories, and to limitations 
in manufacturing facilities or material. 
Some members may be able to make sug- 
gestions on this point. It may be that 
this is a case in which we have to submit 
to present inconveniences, but it should 
be clearly understood that this is in no 
sense an economy. The cost of in- 
stalling proper lighting appliances is 
small in comparison with the saving over 
a number of years in gas or electric con- 
sumption, not to mention the effect of 
unsatisfactory lighting on the output and 
quality of work. 

Anything that can be done to en- 
courage the development of lighting ap- 
pliances of which we are lacking would be 
in the nature of an investment, since the 
life of such appliances is certainly much 
in excess of the lamps with which they 
are used. It would be interesting if 
makers could give approximate par- 
ticulars of the life of reflectors of various 
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kinds under average conditions; if they 
would state what can and is being done 
to collect and renovate reflectors, which, 
on account of surface deterioration, 
would otherwise be scrapped ; and what 
other available materials could be 
suggested from which useful shades for 
temporary use could be made. 

Assuming the need for economy, we are 
still in want of more definite information 
on the intensities of illumination actually 
required for various processes. This 
point was discussed at the time of the 
issue of the Home Office Report, and it 
will be recalled that in the American Code 
on Factory Lighting a rough classification 
of the illumination needed for safety and 
convenience, and for rough and fine 
manufacturing operations, was attempted. 

So far, however, there has not been an 
exhaustive scientific investigation, based 
on actual results achieved with varying 
amounts of illumination. It is common 
knowledge that, with the introduction of 
more powerful lamps during the last ten 
years, the standard of illumination in 
interiors has steadily risen. There is 
good ground for thinking that this pro- 
gressive change is well justified, and that 
the order of illumination prevailing in the 
days of carbon filament electric lamps 
and flat flame gas burners was often too 
low for modern strenuous work. In 
many instances it was certainly under a 
foot-candle. 

Yet, from the standpoint of economy, 
it would be very important to determine 
the approximate upper limits, beyond 
which no gain in output or quality of 
work is to be obtained. A most in- 
structive experiment is being conducted 
by the Commonwealth Edison Co. in the 
United States. A factory is being 
lighted in accordance with the best 
modern practice, and arrangements are 
being made for increasing at will the 
illumination to three times its present 
value. The experiment will be carried 
on for at least four months, the two 
methods of lighting being used alternately 
at intervals of a month, and a careful check 
of the output and quality of work kept 
throughout the entire period. 

Now the Committee on the Health of 
Munition Workers has been carrying out 
many detailed investigations into the 
effect on output in munition factories of 


























changing hours of work ; and similar re- 
searches undertaken in France, and des- 
cribed in the Chadwick Lectures recently 
delivered by Professor William Stirling, 
showed beyond doubt that if the hours of 
work are increased past a certain point 
the output first becomes stationary and 
ultimately falls off. 

Illuminating engineering in relation to 
factories should be regarded as an im- 
portant branch of the admirable “* Welfare 
Work ” carried out under the Ministry of 
Munitions, with which it has much in 
common. From the commencement of 
the movement we have regarded illumina- 
tion as a necessity in modern life, and 
inquiry into its proper use as a public 
service. This idea was emphasised in 
the closing words of Professor Silvanus 
Thompson’s Inaugural Address to the 
Society in 1909. We have found, too, as 
those engaged in the Welfare Movement 
have found, the necessity for patient 
education of public opinion through our 
meetings and through the scientific and 
technical press. It would be most. in- 
structive if, while detailed investigations 
into other variations in conditions affect- 
ing the health and efficiency of munition 
workers are being made, the influence of 
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to minimising the danger from hostile 
aircraft. 

At the same time we cannot help being 
conscious that, if the assistance of those 
who have made a study of illumination 
for years were more effectively utilised, 
it might be possible to improve on the 
present arrangements in many respects—- 
to make economies that would be very 
desirable at the present moment, and to 
provide conditions of illumination which, 
while mecting the views of the Authorities, 
would make the streets more tolerable for 
traffic and pedestrians. 

When the diminution in illumination 
was first undertaken we offered our 
services to the Authorities. Subse- 
quently, early in 1915, a Joint Com- 
mittee was formed with a view to aiding 
the Authorities in this matter, and we 
are still anxious to be of assistance. Two 
years have elapsed, and there is now 
opportunity to judge the effect of these 
lighting conditions. One fact that has 
been strikingly brought out is the in- 
crease in the number of accidents due to 
motor vehicles which, for the years 1913 
to the present time, were stated in the 
House of Commons, in reply to a ques- 
tion by Mr. Gilbert, to be as follows : 
number of Non-fatal 


Fatal Acci- Total 


dents in the London Metro- Accidents in the London Metro- 
Year. politan Police District, caused politan Police District, caused by 
by motor vehicles of all kinds. motor vebicles of all kinds. 
1913* 424 13,153 
1914 493 14,638 
1915 ss sis 666 16.366 
1916 to Oct. 31st 509 11,827 


*Taken from the Returns on Street Accidents caused by vehicles during 1913, presented to 


the House of Commons, February 26th, 1914. 


changing conditions of lighting could also 
be studied. 


Lighting Conditions in the Streets. 


I come now to another aspect of 
economy in lighting, namely, the dimin- 
ished illumination in the streets. I wish 
to make it clear, as I did when this 
matter was first mentioned at the opening 
meeting of the Society in the autumn of 
1914, that we are all willing to abide 
loyally by any conditions demanded in 
the interests of the safety of the country, 
and I do not mean to discuss this matter 
in relation to precautions which the 
Authorities consider necessary with a view 





In an Kditorial in the last number of 
the Illuminating Engineer,* it is pointed 
out that this increase has taken place in 
spite of a number of factors which should 
tend to diminish accidents, such as the 
diminution in the number of people and 
vehicles in the streets, the slower speed of 
traffic, the greater care exercised by 
drivers and pedestrians, and the ten- 
dency to greater sobriety since the out- 
break of war. 

The relation between diminished 
illumination and accidents, therefore, de- 
serves careful study, and the following 





* Iuminating Engineer, Nov., 1916, p. 334. 
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additional information would furnish 
useful data for drawing conclusions on 
this matter :— 

(1) The returns of the accidents during each 
month of the period referred to above. 

(2) The respective numbers of accidents in 
each month during the day, and between sunset 
and sunrise. 

(3) The dates at which furthec restrictions in 
lighting have been introduced. 

(4) The approximate figures for the number of 
licensed motor vehicles, tramcars, &c., plying 
in London in each month. 

(5) The dates at which restrictions, if any, in 
the speed of such vehicles, have been intro- 
duced. 

The importance of the matter was 
emphasised at the Conference called by 
the London General Omnibus Co. on 
Friday, December Ist, with a view to 
forming a “Safety First” Campaign 
Council for the Metropolitan area. Mr. 
Blain, the Operating Manager of the 
London General Omnibus Co. and _ the 
originator of the Conference, explains 
that the movement had its origin in a 
general desire to promote safety in the 
streets even before the present darkening 
took place. The present conditions, how- 
ever, make the movement especially 
welcome, and it is not surprising that 
at the meeting most of the speakers 
referred to the anomalies in the treatment 
of lighting in different districts. 

There are many different aspects of the 
subject to be considered. In addition to 
the question of accidents, there is the 
choice of methods of dimming the lights 
which will waste as little gas and electri- 
city a possible. There is also the 
question of accidents, referred to above. 
And there is also the very important 
consideration that the mere slowing 
down of traffic (in some streets to a 
walking pace) is, especially at busy 
times of the day, a great economic loss. 

The recent fog in London, and its 
attendant inconveniences, led to the 
lighting conditions being much discussed 
in the Press; and many suggestions, 
more or less practicable, have been made, 
for example, that two alternative systems 
of lighting should be provided so that in 
the event of a fog the illumination can be 
temporarily increased, the provision of 
special red lamps on refuges, and the more 
general whitening of the kerbs and other 
obstacles. 

It is evident, however, that the greatest 





THE ILLUMINATING ENGINEER (pec. 1916) 


measure for the safety of the streets would 
be the more scientific darkening of the 
lights. One undesirable feature of the 
present arrangements, to which attention 
was called in the discussion of the Society 
in 1914, is the extreme “ patchiness ”’ and 
uneven distribution of light, giving rise 
to severe contrasts of light and darkness. 
There seems reason to believe that this 
inconvenient effect has not been de- 
liberately sought for any purpose, and 
that it is merely the accidental result of 
the crude methods of shielding the lights 
now being employed. One of the first 
points to receive attention in a scientific 
inquiry would doubtless be the elimina- 
tion of these severe contrasts in light and 
shade, which are distracting alike to 
drivers and pedestrians, and are probably 
not desirable, as forming distinct marks 
on the roads when viewed from above. 
The great variety in method prevailing 
in different districts apparently arises 
through the fact that a number of differ- 
ent authorities are concerned with the 
matter, whose directions are often more 
or less conflicting. In addition, it would 
appear from the results that the actual 
measures taken are often decided by 
people who have little experience of 
lighting problems, and do not appreciate 
the great difference in convenience occa- 
sioned by apparently small variations in 
procedure in dealing with public lamps. 
At the commencement of this address 
I referred to the many unprecedented 
“linking up” measures, many of which 
would have been considered impracticable 
in peace time. . Now that the darkening 
of London has been’ experienced for over 
two years, is it not time for a compre- 
hensive inquiry to be made, and for the 
establishment of a central authority to 
deal with the matter, taking into account 
all the various aspects of the matter, and 
bringing ‘about greater uniformity in the 
measures taken throughout London and 
possibly throughout the entire country ! 
I believe that in this way it would be 
possible, not only to get: better results 
from the standpoint of the public safety, 
but to make a very considerable saving 
in. gas and electric consumption. Many 
of the-present' methods, which involve 
darkening almost the entire surface of the 
globe of a powerful lamp, are most un- 
scientific _and uneconomical, and at 




















present there is’ apparently no body. 
whose duty it is to see that better 
methods are adopted. 

Gas and electric supply companies are, 
to a great extent, tied by their existing 
contracts, and neither they. nor the 
Borough Councils are inclined to embark 
on rearrangements of lighting systems 
which may afterwards be vetoed. They 
are also perplexed by their efforts to meet 
the wishes of various authorities, some of 
whom consider the interests of traftic, 
others economy in lighting, others only 
precautions against hostile aircraft, but 
none supplying a definite specification 
stating how all these requirements can be 
most economically and efficiently met. 

Our Society, which numbers amongst 
its members engineers concerned with 
both gas and electric supply, makers of 
lighting appliances, and experts in touch 
with various Government Departments, 
and:which has made a special study of 
lighting problems and the compromise be- 
tween different aspects of lighting which 
they involve, should be in a particularly 
favourable position to give assistance in 
this matter. 


Research in the Lighting Industry. 


In the final section of my address I 
wish to pass on to the general question of 
experimental research in illumination. 


It will be recalled that at the Annual: 


Meeting of, the Society last May the 
Research Committee presented a Report. 
containing a list of investigations with 
which ‘the Society might usefully occupy 
‘itself. In common with other scientific 
bodies,-we are under the difficulty at 
present that many of our most able 
members are devoting their time to 
special researches for the Government. 
I would like to add that-those of our 
members who are associated with Govern- 
ment Departments have shown every 
‘desire to encourage the scientific treat- 
ment of problems related to optics and 
illumination. In several cases efforts at 
improvement are being made, and_ if 
success in these directions is attained it 
will be very largely due to their enter- 
prise. Apart from the efforts of indi- 
vidual members in such directions, two 
committees of the Society have been 
formed which are now at work on re- 
searches of this nature. We have also 
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formed a committee to consider the 
question of illuminating glassware. 

We feel, however, that we have still 
surplus energy to devote to other work 
of industrial importance. I have re- 
ferred to a few researches of value, but 
there are many others, and I would re- 
mind members that we are always glad 
to hear suggestions as to problems that 
deserve study. 

One of the most encouraging signs 
during the past two years has been the 
growing recognition of the need for 
scientific and systematised research, and 
we appear now to have reached a stage 
where investigations of value will receive 
sympathetic - consideration from the 
Government, which is in a much better 
position to give practical support. 

The formation of the Committee of the 
Privy Council for Scientific and Industrial 
Research was a most important step, 
which has already led to various in- 
dustrial researches being undertaken. 
The statement made by Lord- Crewe 
before the deputation from the Board of 
Scientific Societies on December Ist 
seems to open the way for much greater 
developments. Some of the most im- 
portant points in his statement are :— 


(1) The conversion of the Committee on 
Scientific and Industrial Research into a 
separate. Department, established by Royal 
Charter under the title of the Imperial Trust 
for the Encouragement. of Scientific and In 
dustrial Research. — piso 

(2) The ailocation to the Trust of a grant 
enabling four to five times .the present ex- 
penditure on research to. be made during the 
next five vears. aa 

(3) The announcement that money devoted 
by firms to research, under certain conditions, 
can be regarded as “‘ working expenses,” and is 
therefore free from income tax and excess 
profits tax. 


It seems to me, therefore, that at the 
present moment there is before us a great 
opportunity for initiating research in the 
lighting industry. We have in view a 
number of specific researches with which 
to approach the Authorities. 

In addition to this, in view of the 
magnitude of the lighting industry which 
we represent, and its vast national im- 
portance, there seems to me good ground 
for seeking to establish some body, work- 
ing in co-operation with the Authorities, 
and having for its aim the development 
of the industry as a whole. 
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We see, in the new movement for the 
encouragement of research, an indication 
that better times are coming. It is for 
us to grasp the opportunity ; for mem- 
bers to co-operate with us in undertaking 
researches, in interesting others, and 
spreading the movement to a wider circle ; 


The CuarrMAN then called upon Mr. H. 
E. Blain, Operating Manager of the 
London General Omnibus Co., to open 
the discussion. 


Mr. H. E. Bian said he was at present 
very much concerned with the Safety 
Campaign which had recently been in- 
augurated for London and from that 
point of view the street lighting problem 
was of very great interest. If the Society 
could put forward some scientific sugges- 
tions for the consideration of those dealing 
with the “ Safety First ’’ Campaign, they 
would be exceedingly useful. The whole 
difficulties in the streets at present were 
due to the anomalies to be found in differ- 
ent districts for the street lighting. In 
some places there was practically no 
lighting at all, whilst in others it was of 
comparatively great intensity having re- 
gard to the prevailing conditions. Cer- 
tainly there was considerable room for 
greater science in dealing with the problem 
as a factor in reducing the large number 
of fatal accidents that were now taking 
place in the streets. 


Mr. F. W. Wixicox stated: There 
were two points that stood out in his 
view of the matter of the present street 
lighting arrangements. The first point 
was the question of the contro] of the 
lighting circuits. The present street 
lighting conditions in London justified 
serious criticism in the apparent neglect 
they show of utilising engineering methods 
in dealing with the problem. It had 
always seemed to him that some method 
of central station control should be pro- 
vided so that the lighting could be 
dimmed when it was necessary to dim it 
and could be maintained at full brilliancy 
at all other times. Under present 


arrangements, the streets are dark at 3 or 
4 o’clock in the afternoon just as much as 
they are at midnight. There certainly 
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and for manufacturing concerns and gas 
and electric supply companies to recog- 
nise the value of the work that the 
Society is doing, and to give us fuller 
support in order that we may do greater 
things in the future 






is no military necessity for the lights being 
darkened in the afternoon or early even- 
ing—the time of the day when there is a 
large amount of traffic and business re- 
quiring the best lighting facilities. If 
not with gas, then surely with electric 
lighting (considering the readiness with 
which electric current can be controlled 
and distributed) it should have been 
possible to have provided arrangements 
for separate circuits of supply for the 
street lamps, so that a very definite 
control could be maintained over the 
lighting, permitting the lights to be ex- 
tinguished, dimmed or kept at full power 
in accordance with the conditions or time 
of the day. .A series circuit with con- 
stant current regulation, of the pattern 
which is universally employed in the 
United States and Canada for street 
lighting, would have made it a simple 
matter to have operated separate circuits 
of street lighting lamps of low or high 
power, which could be switched on from a 
central point and definitely controlled 
therefrom in any degree of dimness 
desired at any time, while leaving the 
full brilliancy of the lamps available for 
use at all other times. If on no other 
plan, something of a temporary arrange- 
ment might have been adopted, employ- 
ing overhead cables or wires strung on 
wooden posts placed along the curbing 
for low candlepower lamps, connected to 
and regulated from the central station. 
Such a system of“ marker ” lighting 
would have made it very safe for street 
traffic and for pedestrians. 

The second point was the neglect of 
scientific methods of redistribution of the 
light under the reduction of light regu- 
lations. It certainly was an unfortunate 
omission on the part of the authorities 
not to utilise the aid which the Illuminat- 
ing Engineering Society could have 
offered in dealing with this problem of 
light distribution. Apparently the whole 
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problem was dealt with in such a hurry 
and in the expectation that the war 
would not continue for a long period, and 
that, therefore, any arrangements would 
only be temporary and need not be dealt 
with as a serious and definite problem in 
illumination. The failure to utilise Tllu- 
minating Engineering principles has re- 
sulted in a very unsatisfactory condition 
of illumination as everyone knows. The 
eye is an adaptable instrument which can 
work satisfactorily under various degrees 
of illumination so long as the illumination 
be uniform. The main problem there- 
fore in dimming and reducing the light in 
the streets was one of ensuring uniformity 
of light with the reduction of intensity. 

If this had been done (and it could have 
been done with any real engineering con- 
sideration of the question) the dangers 
and difficulties of street travel would not 
have been seriously increased. It is the 
extreme patchy condition of lighting 
with bright spots, alternating with abso- 
lutely black spots, glaring lights and then 
intervals of absolute darkness, that is re- 
sponsible for the present troubles with the 
darkened lights of London. 

He would not attempt to labour these 
points further but only desired to point 
out that the engineering factors involved 
in the question of proper light distribution 
arrangements and the central control of 
the lighting were well known, and that it 
was merely a question of applying such 
engineering arrangements and adapta- 
tions to the solution of the problem. 


Mr. A. CUNNINGTON agreed that some- 
thing on the lines suggested by Mr. Will- 
cox ought to be done. There was a 
simple solution of the difficulty in dis- 
tricts where the lighting had been re- 
duced by switching out every alternate 
lamp and darkening the globes of those 
in use. In such cases it was quite 
feasible to fit lower candlepower lamps in 
the globes not used, and to switch them on 
in emergency, at the same time switching 
out the other lamps. 

At Waterloo Station that scheme had 
been adopted. Previous to the war 
there were two lamp circuits on all the 
platforms, but during the war they had 
had to cut down the ordinary lighting to 
a half so that one circuit was turned out. 
Recently the circuit that had been out of 
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use had been equipped with low candle- 
power lamps and the authorities had 
given permission to use the full power 
lamps at ordinary times, provided that 
these were switched off and the low 
candlepower lamps brought into use when 
the usual message came through that 
there was the likelihood of an air raid. 
That seemed a feasible solution of the 
street lighting problem wherever lamps 
were controlled from a distance, and it 
would not be difficult or costly to carry 
out. 

An instance that came under his 
notice recently showed what economies 
could be made by the use of blinds 
instead of permanently darkening win- 
dows. A skylight had been darkened 
early in the war, the result being that a 
large amount of artificial lighting had to 
be used during the daytime. It was 
found that by cleaning the paint off the 
skylight and substituting blinds, the cost 
of the blinds was counterbalanced in ten 
weeks by the saving in artificial lighting. 

A question just touched upon by Mr. 
Gaster was that of reflectors. The diffi- 
culty of getting them just. now had 
induced him to consider the question of 
renovating old reflectors. On the South- 
Western Railway they had adopted ex- 
tensively the plan of coating old reflectors 
with ordinary white enamel. Measure- 
ments of illumination under these reno- 
vated reflectors showed that it was with- 
in a few per cent. of the illumination 
with new reflectors. He admitted that 
they did not last so long as new ones but 
as an emergency device it was worth 
considering. 


Mr. S. R. Muuuarp, speaking as one 
engaged in munition work, suggested that 
all possible means should be adopted to 
impress the importance of good lighting 
in such factories upon the authorities. 


Mr. H. Wyup (Borough Electrical 
Engineer, Hampstead) said the reason 
why the street lighting had been dealt 
with as it was in London was because 
local authorities wished to avoid any 
possible expense at the present time, 
He agreed, however, that the present 
lighting arrangements in London were 
shameful. In the first instance the 
lighting authorities of London were asked 
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to attend a meeting presided: over by Sir 
Edward Henry on behalf of the police 
and the Admiralty, and they were told 
that they would receive instructions 
from the Admiralty through the police 
in their respective areas. These instruc- 
tions had to be carried out whether the 
local authorities liked them or not. 
He had had constant trouble in trying 
to get a little better illumination in 
various parts of his borough where it was 
felt to be really necessary, such as street 
corners and important junctions, but 
nearly every time he put forward any 
suggestion the police inspector in charge 
of his district said that it was against the 
instructions and he could not allow anv 
more light. 

The effect of the Daylight Saving Act 
varied very much in different parts of 
the country, and in Hampstead it varied 
according to the size and nature of the 
premises. He had divided the district 
into four sorts of premises, from large 
houses to small flats, and the average of 
about a hundred examples showed that the 
accounts varied from about 15 per cent. to 
32 per cent. At the same time he could 
not say that he had experienced anything 
like such a reduction on the output of the 
station. Indeed the output had only 
diminished by about 11 per cent., due 
to the increase in the heating and cooking 
load. 

The wisdom of asking consumers to 
curtail their consumption naturally did 
not appeal to him as a supply station 
engineer, anxious though he was to obey 
all instructions. _ ae 

Whilst he did put out a notice asking 
consumers to curtail their consumption, 
the Gas Company put a very. ingenious 
notice on the back of their accounts 
suggesting that people should curtail 
their lighting consumption but increase 
their total consumption by using more 
gas for heating and cooking. 


Mr. J. 8. Dow endorsed what had been 
said regarding the need for eliminating 
waste of light, rather than aiming at an 
indiscriminate reduction. 

As regards street lighting no one with 
any experience of lighting problems 
could help being struck by the utter lack 
of scientific method illustrated by the 
present conditions. This was the more 
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regrettable because, even before the war, 
there was available a considerable amount 
of data, accumulated in connection with 
the inquiry into the Standard Street 
Lighting Specification, which would serve 
as a basis for a minimum standard of 
illumination essential in the interests of 
safety. It might be recalled that in main 
streets a minimum of 0°05 ft.-candles was 
suggested, in side streets 0°01 ft.-candles, 
and in country roads 0°001 ft.-candles. 
At present the illumination in London 
streets was usually unmeasurable by any 
ordinary form of photometer. Seeing that 
the brightness of moonlight is in the 
neighbourhood of 0°02 ft.-candles it was 
difficult to believe that a minimum value 
of say, 0°005 ft.-candles (7.e. half the value 
assigned to side streets before the war) 
would be a source of danger, while the 
preservation of even such a value as this 
would make all the difference to the con- 
venience of traffic and pedestrians. 

While the measurement of such low 
values certainly presented difficulties he 
thought it was by no means impracticable 
to devise a rough-and-ready form of test. 
No doubt the Society could take this up 
if there were a prospect that, after the 
work was done, the results would be 
utilised by the authorities. 

The same divergence in practice that 
characterised street lighting was also 
met with in tramcars and motor vehicles. 
In some cases the illumination was almost 
enough to read -by, and fares could be 
collected without very great difficulty. 
In other cases it was impossible in some 
seats to see a coin placed between the 
fingers. Seeing that fares were collected 
somehow this illumination might appar- 
ently be considered “ sufficient for fares 
to be collected” as the Order stated. 
But the time taken by conductors in 
doing so was very much increased, and 
the present conditions were a con- 
stant source of delay and irritation to all 
concerned. He believed that by attack- 
ing the problem in a scientific way, 
instead of merely obscuring the lamps 
with lacquer, much better results could be 
secured, 

All these difficulties arose through the 
fact that the people who gave instructions 
regarding lighting had little or no technical 
knowledge of the problem. A central 
authority, acting under expert advice, 
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would be the means of saving a great 
deal of inconvenience and economic loss, 
and of securing conditions which provided 
a reasonable margin of safety. 

In conclusion Mr. Dow read a passage 
from the Glossary in Eclipse and Empire, 
in which reference was made to the work 
of the Society and the need for develop- 
ment of the study of illumination on a 
much greater scale. There was a tre- 
mendous field for useful investigation 
open to a central body for research in 
illuminating engineering, such as Mr. 
Gaster had suggested in his paper. 


Mr L. Gaster, replying to the dis- 
cussion, thanked Mr Blain for his remarks 
and announced that, in response to the 
invitation conveyed to the Society 
through Mr. Blain, a representative of 
the Society had been appointed to serve 
on the London “ Safety First” Council. 
In connection with the lighting of omni- 
busses it was interesting to notice that 
the experiments made in several cases 
promised a hopeful solution as the in- 
terior of the *busses was reasonably well 
lighted and yet the light was prevented 
from being unduly transmitted into the 
street. 

In regard to the street lighting he was 
glad to see that those who had joined in 
the discussion agreed that the present 
methods were unsatisfactory. When the 
alterations in lighting were first carried 
out, no one realised that the war would 
last as long as it had already done, and 
the improvised arrangements were re- 
garded as purely temporary. But now 
when the question of economy and safety 
had become of such importance, it was 
surely desirable to profit by the experi- 
ence of the past two years and to devise 
methods which were economical, satis- 
factory from the standpoint of pro- 
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tection against aircraft, and adequate in 
regard to traffic and safety. There was 
a general impression that the amount of 
illumination in the streets could by now 
be increased without prejudice to the 
requirements in respect of air-raids, but 
the proper distribution of the light was 
even more important. 

He was interested in the suggestions of 
Mr. Willcox and Mr. Cunnington. The 
introduction of a constant current system 
might be considered a too radical de- 
parture at the present time, but a great 
deal could be done, even on existing 
circuits, by the substitution of smaller 
lamps, equipped with suitable reflectors. 
Some of the arrangements adopted by the 
railways, to which Mr. Cunnington had 
referred, were much better than those met 
with in the streets. 

He was glad, also, to have Mr. Wyld’s 
experience, as a Central Station Engineer, 
on the lighting in his locality. He quite 
recognised the difficulties of inducing 
the authorities to make improvements in 
the present circumstances but hoped that 
Mr. Wyld would persevere in his efforts. 
He believed, however, that the only hope 
of achieving a general improvement lay 
in the formation of a central controlling 
body, acting under expert advice, on the 
lines he had suggested. 


The CHAIRMAN, in proposing the vote 
of thanks to Mr Gaster for his address, 
said he would like to couple with it a 
reference to Mr Gaster’s unflagging efforts 
on behalf of the Society during the past 
year. 


It was announced that the next meet- 
ing would be held in January when there 
would be a discussion on “‘ The Lumen as 
a Basis of Measurement of the Illu- 
minating Power of Lamps.” 








CENTRAL CONTROL OF GAS LIGHTING 
IN EDINBURGH. 


On November 3rd members of the 
Edinburgh and Leith Gas Commissioners 
and of the Edinburgh Corporation Light- 
ing Committee witnessed some experi- 
ments on the automatic control of street 
lamps in a section of Edinburgh by the 
Alder and Mackay apparatus. 


At a conference held after the inspection 
it was pointed out that the application 
of this method would be very useful as a 
means of quick diminution or extinction 
of light in the event of a Zeppelin raid. 
In addition it is calculated that if the 
system were applied to 6,000 lamps in 
Edinburgh an annual saving of £2,500 to 
£3,000 would be made. 
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A VISIT TO THE UNIVERSITIES OF LIVERPOOL 
AND MANCHESTER. 


(An account of a visit to the Universities of Liverpool and Manchester, and to various 
factories in the locality, by the Circle of Scientific, Technical, and Trade Journalists, 


December 10th—13th, 1916.) 


Ir will be recalled that in previous 
issues of this Journal accounts were given 
of the visits paid by the Circle of Scientific, 
Technical, and Trade Journalists to the 
Imperial College of Science, London, and 
subsequently to the Universities of Leeds 
and Sheffield.* 


A similar arrangement was next made 
by the Universities of Liverpool and 
Manchester, who invited the Circle, as 
the section of the Institute of Journalists 
chiefly interested in these matters, to form 
a party to visit these two cities on De- 
cember 10th—-13th. Throughout their 
stay the party were the guests of the 
Universities. This visit, like those men- 
tioned above, should be most. beneficial 
in enabling technical and scientific journal- 
ists to learn something more of the work 
carried on at the chief educational centres 
of the country, and to co-operate with 
them in bringing about a fuller public 
appreciation of the benefits of technical 
education and scientific and industrial 
research. 


The party consisted of :—Mr. H. Cooper 
(British Medical Journal), Mr. W. R. 
Cooper (Electrician), Mr. A. T. Dale 
(Plumber and Decorator, &c.), Mr. E. 
Davis (Chemical Trade Review and 
Chemical Engineer, &c.), Mr. J. 8. Dow, 
Mr. L. Gaster *f (Chairman of the Circle 
of Scientific, Technical, and Trade Journal- 
ists), Mr. J. L. Greavest (Stationery 
World, &c.), Mr. A. E. Haynes (Timber 
Trades Journal, &c.), Mr. P. N. Hasluck*t 
(Hon. Sec. and Treasurer of the Circle of 
Scientific, Technical, and Trade Journal- 
ists), Mr. A. 8S. Jenningst (Decorator, 
&c.), Mr. Bernard Jonest (Building 
World, &c.), Mr. H. R. Kempe (Electrical 
Review), Mr. W. Palmert (Laundry 
Journal), Mr. S. ©. Phillipst (British 





* Illum. Eng., June, 1916, p. 204. 
Illum. Eng., October, 1916, pp. 314-322. 





Paper Maker, &c.), Mr. H. K. Philpott 
(Illustrated Carpenter and Builder), Mr. 
S. Rentell (Electricity), Mr. H. Richardson 
(The Engineer), Mr. Chambers Smith 
(Municipal Engineering), Mr. Geo. Spring- 
field * (Mem. Executive Committee of the 
Inst. of Journalists), and Dr. 8. A. Vasey 
(The Lancet). 


Among those who expressed their 
regret at being unable to join the party 
owing to pressure of editorial or other 
duties, &c., were :—Mr. E. J. P. Benn 
(Hardwareman, &c.), Mr. C. Chisholm 
(System), Mr. Gilbert Wood (Architect 
and Contract Reporter), Mr. T. ©. Elder 
(Engineering Review), Dr. R. A. Gregory 
(Nature), Mr. Harold Jeans (von and 
Coal Trades Review), Mr. A. J. Mundeila 
(Chairman of the London District of the 
Inst. of Journalists), Mr. A. E. Pendred 
(The Engineer), Mr. J. Meyjes (Lron- 
monger), Mr. W. A. Standring (Motor 
Cycling &¢c.), Mr. Sydney Walton ( Welfare 
Dept., Ministry of Munitions of War), 
and Mr. H. W. Wills (The Builder). 


Visit to Liverpool University. 


The party arrived in Liverpool on the 
evening of December 10th. After dinner 
there was a reception at the’ Adelphi 
Hotel, where Professor Gonner (the 
Deputy Chairman of Senate of Liverpool 
University) and Mr. Carey (Registrar 
of the University) welcomed the party. 
Professor Gonner expressed the regret of 
the Vice-Chancellor at being unable to be 
present ow'ng to indisposition, and gave 
an account of some of the chief features 
of the work of the University to be 
visited on the following day. 


* Fellow of the Institute of Journalists. 
+ Representing the British Association of 
Trade and Technical Journals. 

{ Member of the Committee of the Circle of 
Scientific, Technical, and Trade Journalists. 
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Address by Professor Herdman : 


On arrival at the University on Monday 
the party were met by Professor Herdman, 
who also expressed the regret of the Vice- 
Chancellor that he was unable to be 
present to welcome the representatives of 
the Press. At the University they all 
realised the great need for making their 
work known to a wider circle; they 
welcomed the co-operation of journalists 
in this direction, and hoped that such 
visits would be the means of promoting 
closer bonds between the Universities of 
the country and the scientific and 
technical press. 


Proceeding, Professor Herdman referred 
to the important statement made by Lord 
Crewe to the deputation from the Board 
of Scientific Societies on December 1st. 
Pure and applied science were equally 
essential. No one could foresee the 
ultimate application of experimental 
work in pure science; and many of the 
great discoveries, such as those of Davy, 
Faraday, Galvani, Oersted, and others, 
were made without any ulterior motive 
or hope of reward. 


In the Liverpool University both pure 
and applied science were represented. 
In addition, much of the work was of 
special utility to a great shipping and 


commercial centre like Liverpool. The 
School of Commerce was undertaken 
jointly by the City and the University, 
and the latter had organised courses of 
modern languages, including Russian, 
and a department for the study of 
geography—a subject that was now 
recognised to have great commercial im- 
portance. 

In the Engineering Sections a great 
deal of work was being done for various 
Government Departments, and close co- 
ordination was maintained between the 
University and the various technical 
schools in the district. Courses for the 
training of munition workers had been 
organised. 

In another direction, medicine and 
public health, the University’s work 
was of considerable importance to the 
City of Liverpool. The School of Tropical 
Medicine had a direct bearing on the 
health of the city, in view of the constant 
arrival and departure of vessels to and 
from tropical countries, by which the 
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germs of disease might easily be spread 
if proper precautions were not taken. 
The research work of this department had 
been of great benefit to pioneers in 
tropical districts, destined eventually to 
become the home of the white man. In 
the bacteriological departments work is 
also being done for the city in connection 
with the testing of foodstuffs, shell-fish, 
&c., and the detection of anthrax and 
other diseases of animals, and this labora- 
tory is also recognised by the War Office 
as the centre for Liverpool and the 
adjacent district. 

Dr. 8. R. Vasey (The Lancet) made a 
few remarks on behalf of the visitors, who, 
he said, were gaining a valuable insight 
into the work of the leading Universities— 
work which marked the dawn of a new 
era in scientific and technical education. 


Engineering Departments : 


The visitors were then conducted over 
the Engineering Department of the Uni- 
versity. In the section under Mr. J. 
Wemyss Anderson, attention was drawn 
to a series of experiments on belts, the 
vibrations of reciprocating engines, and 
combined stresses in steel. There is also 
a special plant for researches in hydraulics, 
and refrigeration has also been closely 
studied. In the Mechanical Engineering 
Department, under Professor Watkinson, 
a great deal of special work for the 
Ministry of Munitions is being carried on. 
This includes Lectures on the Manufac- 
ture of Shells, the Training of Munition 
Workers, Preparation of Gauges for 
Shells, and Tests of Materials, such as 
bronze, copper, and steel. It was par- 
ticularly interesting to notice a number 
of men in khaki being trained on the 
premises for work in the R.A.F.C. 

A conference is now being held at the 
University to consider technical education 
in the district. This matter, and also 
the question of research in connection with 
new types of machinery and new pro- 
cesses of interest to the mercantile 
marine, are being studied in connection 
with the needs of the great shipping 
industries of Liverpool. 

In the department of Applied Elec- 
tricity under Prof. W. E. Marchant, 
the visitors had their attention drawn to 
other researches undertaken for Govern- 
ment departments or in connection with 














industry. With the cooperation of the 
Electrical Engineer to the Liverpool Cor- 
poration a series of tests on buried 
copper-bitumen cables were in progress. 
We understand that these experiments 
are to continue for an entire year, but 
already useful data regarding the current- 
carrying capacity. of such cables have 
been obtained. 
Work on Magnet Steels is being done in 
connection with the Institution of 
Electrical Engineers Research Committee 
and in co-operation with Sir Robert 
Hadfield, a point of special interest being 
the bearing of such researches on the 
steel used in magnetos for aeroplanes. 
We were much interested to see the 
Globe Photometer, constructed under 
Prof. Marchant’s supervision, in operation. 
It will be recalled that an account of this 
apparatus was given by Prof. Marchant 
in his paper before the «Illuminating 
Engineering Society in 1910.* 


Address by Alderman Alsop (Chairman of 
the Liverpool Education Committee 
and Pro-Chancellor of the Liver- 
pool University). 

Following this inspection the visitors 
were entertained to lunch by the Univer- 
sity, Alderman Alsop, who in the above 
functions represented both the University 
and the City of Liverpool, presiding. 

Alderman Alsop gave a short address 
expressing a welcome to the visitors, in 
the course of which he showed the close 
relation of much of the University’s work 
to the activities of Liverpool, although it 
had also a wider application. 

It would be found that most of the Uni- 
versities had a direct bearing on local 


industries. For example, Leeds and 
Manchester were interested in textile 
manufacture, while Birmingham and 


Sheffield had long been associated with 
engineering. In Liverpool, on the other 
hand, the chief interest was its shipping 
trade which made the city a great com- 
mercial centre. The University had 
therefore taken up such subjects as the 
teaching of languages, geography, history, 
and economics, which had great com- 
mercial importance. 

The School of Tropical Medicine, again, 
had been a great aid to commerce, for 





* Illum. Eng., January, 1911. 
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the researches of the School had made it 
possible for white men to open up and 
live in tropical countries without undue 
loss of life through injury and disease. 
Chemistry was a subject of great indus- 
trial importance in view of the many 


chemical works established. in the 
vicinity of Liverpool, though not in the 
city itself. 

While meeting all these requirements 
the University had not. overlooked its 


-primary function of providing a liberal 


education. It had received from indi- 
vidual donors endowments to the value 
of over a million pounds and also had the 
support of the Treasury and the Board of 
Education and the City Council. 


Mr. Leon Gaster, in responding for the 
visitors, said how glad they all were to 
have this opportunity of learning at first 
hand what the Universities were. doing 
for science and its application to industry. 
One great benefit of such visits was the 
way in which their minds were. opened to 
the practical utility of the most diverse 
subjects. Medicine for example, which 
was the subject of special study in Liver- 
pool, had a direct relation to many great 
engineering triumphs, an instance being 
the great services which medical men had 
rendered in connection with the stamping 
out of malaria during the building of 
the Panama Canal. 

Professor Herdman, who said a few 
words of welcome on behalf of the Senate, 
also drew attention to the close relation 
existing between the work of the Uni- 
versity and the life of the City. 

In the afternoon the visitors passed 
rapidly through, other departments of the 
University, including those devoted to 
geography, tropical medicine, zoology, 
pathology and bacteriology, and organic 
chemistry. 

Geography, as studied at the Liverpool 
University, is a more complex subject 
than many would suppose. Not only is 
map-making (a subject whose importance 
has been very vividly illustrated during 
the present war) studied, but the physical 
conditions prevailing in different sections 
of the globe, and the relation of geo- 
graphical features to the commercial and 
historical development of nations are 
considered in their broadest aspects. 
One could not but be impressed with the 
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great practical value of the subject 
treated in this way. 


The School of Tropical Medicine : 


At the School of Tropical Medicine, 
under Professor Stephens, the importance 
of studying climatic conditions in differ- 
ent countries was again illustrated. Not 
only are researches carried out on the 
behaviour of the microbes of malaria, 
sleeping sickness, and other tropical 
diseases, but the life-history of the para- 
sites which are responsible for their dis- 
semination, and the conditions of vege- 
tation which favour the development of 
these parasites are studied in detail. 
Equally interesting was the inspection of 
a department in which, by means of 
models and specimens, the resemblance 
between the diseases contracted by men 
and animals was shown. The University 
possesses a School of Veterinary Science, 
whose work has been of distinct value to 
the Military Authorities, and the sug- 
gestion was thrown out that the organi- 
sation of a Hospital for the Treatment of 
Animal Diseases would be a welcome 
addition. In view of its commercial 
application to the development of live- 
stock as well as its bearing on human 
health, such an enterprise would seem 
well worth consideration. At present, 
we understand, relatively little is known 
about the origin and treatment of many 
diseases from which animals suffer, and 
the losses involved in a single epidemic 
among cattle must often be considerable. 

In the bacteriological department the 
researches into the study of cases of 
cerebro-spinal fever, dysentery, typhoid, 
&c., have a direct military value, and 
the examination of foodstuffs and of 
animals suspected of anthrax, tuberculo- 
sis, &c., have an obvious relation to 
public health. 

Lastly, reference should be made to 
the very interesting department in which 
researches into subjects appertaining to 
the local sea-fishery industries are carried 
on. An interesting feature of this sec- 
tion of the work is the well-equipped 
museum. Reports are constantly re- 
ceived from the local stations on the 
estuary of the Mersey. This is another 


subject on which comparatively little is 
known at present and there are many 
fields for promising research. 
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After leaving the laboratories the 
visitors were entertained to tea at the 
University Club, where Professer Gonner 
and other professors were present. Mr. 
W. R. Cooper expressed the thanks of 
the visitors, and Prof. Gonner said a 
few words on behalf of the University. 

The party then left for Manchester by 
an evening train. 


Visit to Manchester University. 


After arrival at the Midland Hotel, 
the Vice-Chancellor of the University, 
Sir Henry Miers, and Professor H. B. 
Dixon welcomed the visitors at an 
evening reception, and Mr. C. 8S. Phillips 
said a few words in reply. 

Address by Vice-Chancellor : 

The party were addressed at the 
University on Tuesday morning by Sir 
Henry Miers, who traced the progress of 
the University up to the present day. 
Originally the Owens College, the 
University of Manchester now forms part 
of the Federal Victoria University. In 
normal times there are about 1,600 
students, but during the war the number 
has fallen to about 420. Most of the 
departments are actively engaged on 
war work, the testing of materials being 
undertaken in the Engineering Depart- 
ment, while in the chemical laboratories 
there are constant tests on explosive 
materials and on the products from neigh- 
bouring gas-works, from which toluene is 
extracted. 

Sir Henry Miers also expressed his con- 
viction of the importance of continuity 
in research in pure science, as well as the 
application of science to industry. Since 
the outbreak of war many steps in this 
direction had been taken, but there was 
still need of arousing amongst the manu- 
facturers of the country a keener apprecia- 
tion of the benefits of industrial research 
and the scientific and technical Press 
could render most valuable service in 
bringing this matter to their notice. 

A visit was then paid, under the 
guidance of the Librarian, to the Christie 
Library, which now comprises about 
146,000 volumes. The Library originated 
in a gift to the University of a collection 
by Mr. James Heywood in 1851. and since 
that date various other important collec- 














tions, including that of the late Mr. R. 
C. Christie, formerly professor of history 
in the Owens College, who also be- 
queathed a sum of £10,000 for the equip- 
ment of the Library. 


Visit to Chemistry, Physics, and Medical 
Departments : 


Subsequently a tour was made through 
the Chemistry, Physics and Engineering 
Departments. A short lecture was 
delivered in the Chemical Department 
by Prof. H. B. Dixon, who gave an 
interesting account of his work on the 
structure of flames, showing a number 
of photographic films illustrating the 
nature of flames caused by explosions. 
An experiment on picric acid demon- 
strated the comparative safety of this 
material unless a detonating ingredient 
was present. Professor Sir Ernest Ruther- 
ford gave an account of the work carried 
on in the Physics Department, referring 
particularly to the testing of radium 
which is now of practical importance for 
many special purposes as an ingredient in 
luminous paints. In passing through the 
laboratories visitors were shown a very 
fine example of the arc spectrum of iron, 
obtained from a Rowland grating. In 
the Medical School a short address was 
given by Professor Elliot Smith on some 
of his work on shell-shock. It was 
explained how in many such cases the 
disturbed state of nerves and mind is 
not due to the effect of a particular shell 
but the cumulative result of strain. 
The condition of mind of a patient may 
be aggravated by recollection of some 
disturbing incident in his childhood ; 
such an impression needs to be removed 
by the sympathetic and patient treatment 
of the physician, who endeavours to trace 
the source of anxiety and to show that it 
is unfounded. In the Electro-chemical 
Department the visitors were shown a 
magnesia crucible prepared in the labora- 
tory. In view of the fact that magnesia 
melts at about 2800°C. the production 
of such a crucible is a remarkable feat. 
It is stated that the industry of fused 
silica was originated in this laboratory. 
A. visit to the Museum completed the 
morning’s programme. 

The visitors were then entertained to 
lunch by the Mayor of Manchester, an 
interesting incident being the reception 
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of Lieutenant (now Captain) Kelly, who 
had recently been awarded the V.C. and 
was present, with several relatives, at the 
luncheon. 

In an address to the visitors, the Mayor 
expressed a welcome on behalf of the City, 
and emphasised the importance of tech- 
nical education and research to the nation. 
Mr. L. Gaster responded for the visitors. 

Mr. J. C. Maxwell Garnett, Principal 
of the Municipal School of Technology, 
then gave a brief account of the equip- 
ment and work of the School, which was 
to be visited in the afternoon. 


Address by Mr. J. C. Maxwell Garnett : 


The School of Technology, Mr. Garnett 
said, was founded in 1824 as the Man- 
chester Mechanics Institution, but had 
since become a college of University rank. 
The present buildings were completed in 
1903, and the annual cost of maintaining 
the College is about £50,000; this sum 
would have been much greater but for 
the generosity of industrial firms and 
private persons in founding scholarships 
and providing equipment. 

One function of the School is to provide 
a university training suitable for men 
entering industrial employment and, so 
far as concerns this department of its 
work, the School is essentially a part 
of the University of Manchester. 

For some years before the war the 
demand for trained students was 
exceeded by the supply, and after the 
war the demand is likely to become 
greater still. The future of the engineer- 
ing and other industries will depend in no 
small degree upon the willingness of young 
Englishmen to subject themselves to 
mental discipline and undertake the 
strenuous study involved in a University 
course. 

The conduct of industrial research, 
for the most part in co-operation with 
firms engaged in the industries of South- 
East Lancashire, forms an important 
section of the work of the School of 
Technology. A notable example of the 
new attitude towards research is furn- 
ished by the action of the Governing 
Body of the School in providing a number 
of research scholarships, each of the value 
of £100 a year; and in establishing a 
new department for post-graduate study 
and research bearing upon the manu- 
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facture of intermediate products and 
finished dyestuffs from coal tar. The 
Governing Body has also decided to 
erect new laboratories for demonstration 
and research in connection with internal 
combustion engines, and engineering 
firms in the neighbourhood of Man- 
chester have promised to equip the 
laboratories with engines to the value of 
£3,000. 

The School is now doing important 
work in connection with the war, and 
there is hardly a department that is not 
doing work for the Admiralty, the War 
Office, the Munitions Inventions Depart- 
ment, the Board of Inventions, the Royal 
Aircraft Factory, the Ministry of Muni- 
tions or some other branch of the Govern- 
ment. Research work is in progress for 
others of the Allied Powers. Machines 
of a new type have been designed in the 
laboratories of the School and afterwards 
manufactured on a large scale in engineer- 
ing works in the district and elsewhere. 
In co-operation with a Committee of the 
Manchester Association of Engineers, 
important experiments on tool-steel have 
been carried out. These experiments have 
already resulted in a considerable saving 
of steel and in increasing the pace at 
which shells and other munitions can be 
machined. When the war has been won 
the country will recognise how greatly 
the work done by the Universities has 
contributed to victory. Equally important 
in the industrial direction are the 
researches made possible by the liberal 
grants afforded by the Advisory Council 
to the Privy Council Committee on 
Scientific and Industrial Research. 

In addition to the university courses 
there are part-time (mainly evening) 
classes conducted for those who are 
constantly engaged in industrial work. 
Professors find that the interchange of 
views with such men is of great benefit 
to their own consulting work, in keeping 
them abreast of developments. 

The buildings and most of the equip- 
ment of the School of Technology belong 
to the citizens of Manchester, and the 
School has thus a very democratic form 
of government. 

In conclusion, Principal Garnett ex- 
pressed the hope that the visitors would 
enjoy their visit to Manchester, and that 
the visit would lead to still closer co- 
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operation between the Universities and 
the industries of the country. 


Visit to the Municipal School of Tech- 
nology. 


During the afternoon the visitors made 
a rapid inspection of the various depart- 
ments of the School of Technology. 
It was naturally only possible to survey 
the arrangements in a very general 
manner, but all were struck by the 
excellent equipment and the very varied 
nature of the work carried on. 

The electrical and engineering plant 
is probably equal to that of any other 
similar institution in this country. The 
plant supplies the entire lighting of the 
building and power can be quickly and 
easily obtained for research in any 
department. In the electrical labora- 
tories a number of researches were being 
carried on, for example the visitors were 
shown an entire room devoted to high- 
tension tests on various insulating 
materials. The arrangements in the 
electrochemical laboratory were also very 
convenient, such devices as mechanical 
pulverisers being shown in operation. 
In the basement tempered steel was being 
produced from one of the latest gas 
furnaces, the temperature being con- 
trolled with an optical pyrometer. It 
was stated that very fine results from this 
furnace have already been obtained. 

A very large area of the ground floor 
is given up to cotton-spinning and paper- 
making machinery. In the former section 
fabrics have been manufactured for air- 
craft and for other special war purposes. 
There is also a well-equipped department 
given up to printing. The programme 
handed to the visitors on arrival was 
printed on the premises on paper pro- 
duced in the paper-making department, 
and the School undertakes the preparation 
of all its own stationery and literature. 

In the chemical department research on 
dyestuffs is carried on, and visitors were 
shown a new insulating material obtained 
by chlorinating a solution of rubber in 
carbon tetrachloride. Experiments on 


the standardisation of rubber products 
is also in progress. An interesting feature 
introduced in the chemical laboratories 
is the partitioning off of a section of the 
room with glass, so as to form a private 
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laboratory for the staff. In the case of 
advanced students it will be practicable 
for the staff to continue their own experi- 
ments and yet to be able to get in touch 
at once with any student in the main room 
who is in want of advice. 

There are two lifts, one hydraulic and 
one electric—a desirable feature in such a 
large building. 

Tea was served in the School, after 
which Mr. Gaster expressed the thanks 
of the visitors, and the Vice-Principal 
briefly replied. 


Dinner and Reception at Manchester 

University. 

In the evening the visitors were invited 
to a dinner and reception which took 
place at the University, Sir Henry Miers, 
the Vice-Chancellor, presiding. Councillor 
Simpson, in proposing the toast of the 
visitors, mentioned that he himself under- 
took a good deal of journalistic work, 
and therefore appreciated the services 
that the Press could render to science 
and industry. Mr. Leon Gaster and Mr. 
W. R. Cooper responded for the visitors, 
and a vote of thanks on their behalf was 
proposed by Mr. H. R. Kempe. Short 
addresses were also delivered by the Vice- 
Chancellor, Professors H. B. Dixon and 
Sir Ernest Rutherford, and Mr. J. C. M. 
Garnett (Principal of the School of 
Technology). All expressed the hope that 
through such visits the Press and the 
Universities would be brought into closer 
relations and that in the future there 
would be opportunities for constant inter- 
change of views in order that new 
educational developments might speedily 
become known to the manufacturers of 
the country. 

The dinner was followed bya _ short 
musical programme, kindly rendered by 
some of the students of the Academy of 
Music, which was greatly appreciated by 
the visitors. 


Visits to Factories. 
Works of the British Westinghouse Electrical 
and Manufacturing Co., Ltd. : 

On Wednesday, December 13th, the 
morning was devoted to a visit to the 
works of the British Westinghouse 
Electrical and Manufacturing Co. In the 
space available it is quite impossible to 
do justice to the scale on which work is 
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carried on. Visitors were equally im- 
pressed by the assembling of large 
generators on the ground floor, the 
extensive switch-gear department and 
the assembling, winding and testing of all 
sizes of transformers. In addition to the 
very large amount of electrical work 
going on the company has devoted a 
section of the works to the manufacture 
of large calibre shells, for which a number 
of lathes have been specially designed 
and manufactured on the spot since the 
outbreak of war. A great deal of fine 
work is also being done on shell-fuses and 
other parts. 

In the research departments tests were 
in progress on the permeability of steels 
and on the period of break of switches, 
the arrangements for the latter experi- 
ments being particularly ingenious. We 
were informed that this department will 
be considerably extended in the near 
future. 

One of the most interesting features of 
the work of this company is the training 
of employees, on which a short address 
was given by Mr. A. P. M. Fleming. It 
will be recalled that Mr. Fleming, who is 
an authority on industrial research and 
the training of apprentices, gave an 
address on this subject to the Circle 
earlier in the year. Visitors had an 
opportunity of seeing how his ideas are 
being carried into operation. One 
admirable feature of the training is that 
apprentices are not required to attend 
classes in the evening after a hard day’s 
work in the shops. For most men the 
assimilation of information in these 
circumstances is quite impracticable. 
A regular course of instruction is given 
in a lecture theatre inside the works, 
and during working hours. The relation 
between theory and practice is thus very 
readily shown, and the men so trained 
can rise by degrees to the highest positions. 
The Company is already reaping the 
reward of their enlightened policy in this 
direction. 


The Ford Motor Works: 

In the afternoon a visit was paid to the 
works of the Ford Motor Co. at Trafford 
Park. 

The feature in these works is the 
remarkable way in which every element 
in the car has been standardised, and the 
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highly ingenious and complete use of 
automatic machinery. 

The guiding principle adopted is for the 
work always to come to the operators 
instead of the latter having to move from 
place to place on their job. They remain 
in the same place, carrv out the same 
operations day by day, and become 
experts on their particular process. The 
cars are assembled on a long moving 
chain, running the entire length of the 
factory. As the developing car gradually 
moves along each part is added at the 
appropriate point, and each element is 
tested while the work is in progress. 
Thus at one point the motors are being 
placed in position. A little further the 
steering apparatus is being added. Then 
the mud-guards are seen travelling on a 
subsidiary chain, being coated and dried 
in the process and arriving at their 
appropriate stage in the operations. 
A little further and the wheels come 
hopping down a gallery running cross- 
wise. Two subsidiary railways feed in 
the hoods and fabric. Finally the com- 
plete car passes out into the yard where 
some ingeniously devised wheels below 
the pavement set the engine in motion. 
The driver then takes its place and the 
car is given a short trial run round the 
yard, after which, in the great majority 
of cases, it is ready to go out. Cars 
arrive at this stage at intervals of about 
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5 to 10 minutes, and as many as 150 
have been produced in a day. 

Passing through the works one was 
struck by the very orderly way in which 
each process is carried out, the free 
space round each machine, and the 
absence of “dumps” of  unutilised 
material. The repair department is 
organised in a similar way. 

At the conclusion of the visit a short 
account was given of the Welfare Work 
of the firm, which has many unique 
features. An exceptionally high wage is 
paid, and in addition workers receive a 
bonus after six months if their conduct 
during this period has been exemplary. 
There is a medical department on the 
premises to which any injured workman 
must at once report in the event of an 
accident. A careful record is kept of each 
operator's health and inquiries are at 
once instituted if he fails to present him- 
self for work. 

Such care, we believe, is amply repaid 
by results. 

In conclusion it only remains to be said 
that everything possible was done to make 
the visit enjoyable and instructive. The 
party returned to London feeling that 
they had witnessed another important 
section of the valuable work being done 
at the leading Universities, and much 
impressed by the great commercial and 
industrial development of the two cities. 








EDUCATION AND DEMOCRACY. 


In his inaugural address to the Fifth 
Annual Conference of the Educational 
Association, which opened on January 
2nd, Mr. A. L. Smith, Master of Balliol, 
emphasised three important reforms in 
education, namely, the continuation of 
education of children above the ages of 
13 and 14, the need for improvement in 
the position and prospects of teachers, 
and the organisation of the scholarship 
system. 


One of the most hopeful signs was that 


an interest in education was spreading 
to the working classes. Experience showed 
that better workmen were secured by 
education than by setting lads to work 
at an early age. If we were to repay the 
sacrifices of the Dominions by a true and 
closer union there must not be, in this 
federation of democracies, a democracy 
profoundly uneducated at the centre, 
and unless we made proper use of our 
opportunities now we should not be, 
in the true sense, victors in this war. 
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this Section, and 
with illumination. 





TOPICAL AND INDUSTRIAL SECTION. 


—=ee@ Com 


{At the request of many of our readers we have extended the space devoted to 
are open to receive for publication particulars of interesting 
installations, new developments in lamps, fixtures, and all kinds of apparatus connected 


The contents of these pages, in which is included information supplied by the 
makers, will, it is hoped, serve as a guide to recent commercial developments, and we 
welcome the receipt of all bona-fide information relating thereto.) 











ANOTHER MAZDA REVOLVING 
SHADE. 


About a year ago The British Thomson- 
Houston Co., Ltd., mtroduced an in- 
genious advertising novelty in the form of 
arevolving shade. This was intended for 
use with table, desk and other fittings in 
which the lamp holder is in an upright 
position. When the lamp was switched 
on, the shade rotated owing to an upward 
current of air heated by the lamp im- 
pinging upon a fan disc attached to the 
upper part of the coned: shade and 
pivoted upon the tip of the lamp. This 
device could not, of course, be used with 
pendant lights, but the Company has 
now produced an adaptation of the de- 
sign that permits of its attachment to 
plain pendants. 


The accompanying illustration shows 
the appearance of the shade when in 
position. When the lamp is switched 
on, it illuminates the coloured shade, 
which immediately commences to re- 
volve, the effect being both striking and 





placed in a sunny position, its shade will 
rotate during the hours of sunlight with- 
out the lamp being lighted. The rapidity 
with which the shade revolves depends 
upon the velocity of the heated air cur- 
rent, so that the greater the wattage ab- 
sorbed by the lamp the greater the speed 
attained. 

Readers in the Trade can obtain these 
shades upon application to the Publicity 
Department, The British _Thomson- 
Houston Co.. Ltd., Mazda House, 77, 
Upper Thames Street, E.C., each shade 
being packed in a cardboard box suitable 
for sending through the post. 





attractive. If the adapted pendant be 
i} 
Fic. 1. Fic. 2. Fic. 3. 
Wire frame, Ist Wire frame reversed, ready Mazda revolving shade 
position. to receive lamp and shade. complete. 
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REVIEW OF BOOK. 


Journal of the British Science Guild (Nov. 
1916). 


The Journal of the British Science 
Guild for November last contains a 
number of interesting items including a 
Memorandum on the Relations which 
should exist in future between Science 
and the State, a Memorandum on the 
Encouragement of Teaching and Re- 
search in Science in British Universities, 
and a Report on Reforms necessary in 
National Education. 

Attention is drawn to the great varia- 
tion in the average salaries of Professor 
in the Faculty of Science at the chief 
Universities of the country. Manchester 
and Liverpool come first with £888 per 
annum and £853 per annum respectively ; 
while Southampton and Aberystwyth 
come last with only £325 and £320 per 
annum. The remuneration of the Pro- 
fessors and facilities for instruction in 
science at the Universities and Colleges 
of South Wales are considered quite 


... Other suggestions are :—(1). Tempor- 





inadequate, and these institutions are 
urgently in need of further State 
assistance. 


ary and Associate Professorships in state- 
aided Universities should cease and the 
title of ‘‘ Regius Professor ”’ involving the 
status and privileges of Civil Servants, 
under the Crown, should be conferred on 
Professors at such institutions. (2) The 
provision of an adequate scale of pensions 
for Professors. The Report on National 
Education is concluded by a long list of 
concrete suggestions, from which we 
take the following :—-Employers to give 
reasonable facilities for young persons 
within the ages of 14 and 17 to attend 
suitably equipped Continuation Schools 
for at least six hours per week ; ** Leav- 
ing Certificates ’’ at Primary and Second- 
ary Schools to be instituted ; Fuller co- 
ordination between technical institutions 
and the Universities to be established ; 
Improved training of teachers and the 
placing of salaries, superannuation 
schemes and conditions of tenure on a 
more satisfactory basis. 








LECTURES ON ILLUMINATING 
ENGINEERING. 


We understand that reprints of the 
lectures on Illuminating Engineering 
recently delivered at the University of 
Pennsylvania, U.S.A., will be available 
early in the present year. 

It is anticipated that the selling price 
of the bound volume will be in the 
neighbourhood of five dollars. 

Applications for particulars should be 
addressed to Mr. Clarence L. Law, Irving 
Place and 15th Street, New York. 


UNIVERSITY OF ILLINOIS. 
New Ceramic Engineering Building. 


We notice that a new building devoted 
to Ceramic Engineering has just been 
opened at the University of Illinois 
(U.8.A.). 

The building occupies a ground area of 
67 by 185 feet and costs approximately a 
quarter of a million dollars. It is in- 
tended for instruction and research on 
such materials as high grade brick, tiles, 
terra-cotta, cements, glassware and sani- 
tary ware, &c., which form a very con- 
siderable American industry. 








Claims paid 
over £8,500,000. 


Assets exceed 
£2,500,000. 


GENERAL 


Accident Fire and Life 
ASSURANCE CORPORATION, Ltd. 
General Buildings, Perth, Scotland. 
General Buildings, Aldwych, London. 
Established 1885, 





WAR ECONOMY. 





In consequence of the War, the cost of 
building material and labour has increased 
nearly 50 per cent. All owners of property 
should therefore increase their Fire Insur- 
ances ; this they can do at little or no 
extra cost by taking a Fire Bonus Policy 
with this Corporation, and thus effect _a 
saving of 20 per cent. of each premium. 





























Particulars on receipt of post card al 
cither of the above Offices. 


F. NORIE-MILLER, J.P. 
General Manager. 
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COUPON _INSURANCE TICKET 


Applicable only within the United Kingdom. 


GENERAL 


ACCIDENT FIRE AND LIFE 
ASSURANCE CORPORATION, LTD., 


Chief Offices— 
GENERAL BUILCINGS, PERTH, SCOTLAND. 
GENERAL BUILDINGS, ALDWYCH, LONDON, W.C. 
F, NORIE-MILLER, J.P., General Manager, 
To whom Notice of Claims under the following conditions must be sent within 
seven days of accident. 








£940 TWO HUNDRED AND FIFTY POUNDS will be paid by the above Corporation to 
the legal personal representatives of any person who is killed by an accident causing 

matcrial damage to the passenger train in which the deceased was travelling as a ticket 
bearing or paying passenger, or who shall have been fatally injured thereby, should death result 
within one calendar month after such accident. Provided that the person so killed or injured 
had upon his or her person, or had left at home this coupon, with his or her usual signature, 
written prior to the accident, in the space provided below, which, together with the giving of 
notice within seven days to the above Corporation is the essence of this contract. 

This Insurance only applies to persons over 14 and under 65 years of age, is subject to the 
conditions stated above and contained in the General Accident Fire and Life Assurance Corpora- 
tion Act, 1907, and holds good for the current month of issue only. 

No person can recover under more than one Coupon Ticket in respect of the same risk. 


SRM ccc acsusssausdevancsisscouenucsGes concesavseseveanese aeasanse besapteces Sieeasat Bbcssnecenauee mavasesscsecescasbee or 


This Coupon must not be cut out but left intact in THE ILLUMINATING ENGINEER as that, 
being dated, forms the only evidence of its currency. 











390 


THE EFFECT OF INDUSTRIAL CON- 
DITIONS ON EYESIGHT. 


Bulletin No. 15, issued by the Com- 
mittee on the Health of Munition Workers, 
draws attention to the prevalence of 
eye-trouble among munition workers, 
leading not only to personal suffering and 
inconvenience, but to serious loss of time 
and diminished output. Thus in the 
Coventry and. Birmingham district alone 
it is estimated that 500—700 days’ work 
are lost annually through such defects. 

Among the causes of accidents are :— 

(1) Injuries due to exposure to intense 
heat or industrial poisons. 

(2) Accidents due to flying particles, &c. 

(3) Eye-strain due to uncorrected errors 
of refraction or other causes. 

Attention is drawn to the importance 
of ascertaining that operators engaged 
on fine work have sufficient acuteness of 
vision. Instances have come before the 
Committee of headaches and eye-strain 
resulting from (a) inadequate light, both 
natural and artificial ; (b) artificial light 
adequate in amount but so placed as to 
throw a glare on the eyes of the worker; 
and (c) employment of workers (whose 
eyesight is aided by suitable glasses) to 
carry out fine work without first testing 
their eyesight. Eye-strain, including head- 
ache, may be one manifestation of general 
fatigue and is likely to become marked 
when long hours are worked, night shifts 
are necessary, or when workers are under- 
nourished, anemic, or of poor general 
physique. 

In connection with the effects of poor 
illumination it is remarked :— 

“ The 
recently been dealt with in detail in the 


lighting of factories has so 
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Report of the Committee on Lighting 
in Factories and Workshops that no 
But 


the question of supervision of the eye- 


further reference is here needed. 


sight of workers employed on fine detail 
work calls for special comment.’ From 
one factory it is reported that “in con- 
trasting the eye conditions found in the 
different workshops the worst effects were 
found in the fuse department where the 
fine process involved close attention. 
Here 8 per cent. of the workers had been 
obliged to obtain glasses since starting 
the work, 12 per cent. found sight 
difficult at night, another 7 per cent. 
complained of eye-strain, and 2 per cent. 
found eye-strain increasing in severity.” 

The Committee emphasise the import- 
ance of proper examination of eyesight, 
the prompt reporting of small injuries 
which, if not treated, may develop more 
seriously, and, where flying particles of 
steel or other metals are common, the 
use of appropriate eye-guards or gcxgles. 
A sketch of a suitable type of goggles is 


provided. 








‘* Revue Generale de I’Electricite.”’ 


It is announced that from January Ist 
onwards La Lumieére électrique and La 
Revue électrique will be combined in one 
journal, La Revue Générale de V Electricité, 
published at 12, Place de Laborde, Paris. 

The first number of the new journal 
contains an editorial summary of the 
programme of the new journal from the 
British 


readers will wish the new journal every 


pen of Professor A. Blondel. 


success, 
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LIGHTING ON 
A BIG SCALE 


by means of Mazda Half-Watt Type 
Lamps is just as simple, convenient and 
reliable as lighting on a smaller scale 
with Mazda Drawn Wire Vacuum 
Lamps. The principle is the same— 
the advantages are the same —the 
difference is that Mazda Half-Watt 
Type Lamps add the lighting effect of 
the Arc Lamp. 


Mazda Half-Watt Type are the 
ideal Lamps for all big space lighting 
because they need no attention, require 
no adjustment, never flicker and fail. 


For factory, mill, shop, showroom, 
works, etc., install 






HALF-WATT 
TYPE 


ELECTRIC LAMPS. 





,iTISH MADE 
in 
RUGBY, ENGLAND. The British Thomson-Houston Co., Ltd., 

Mazda House, 77, Upper Thames Street, London, E.C. 


Branches: Manchester, Birmingham, Leeds, Sheffield, Newcastle, 


with them. Send for Catalogues. 


Middlesbrough, Glasgow, Swansea, Cardiff and Dublin, 


We not only make the lamps, but the best fittings for use — 
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It is a National Duty 


to 


Avoid Waste of Light 








thus promoting ECONOMY IN OUR 
FUEL SUPPLIES, as desired in a recent 


circular issued by the Board of Trade. 


By employing HOLOPHANE GLASS 
GLOBES and REFLECTORS you obtain 
scientific distribution of ‘Light and secure 


the best conditions of illumination at a 





minimum expenditure of energy. 





For all particulars apply to :— 


HOLOPHANE, Ltd., 


12, CARTERET STREET, 
QUEEN ANNE'S’ GATE, 
LONDON, S.W. 


Telephone Victoria 2491. 
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SCIENTIFIC. MLL UMINATION 


 OLOP inl 


| DIFFUSING /@ 
| SEMI INDIRECT as 
| HALF WATT “Gq 























Perfection of effect for General th 





| OFFICES, STORES, WAREHOUSES ETC. 


EFFICIENT & STRONG 


- DESIGNS. | 
BEST WORKMANSHIP 
BEST MATERIAL. 


7 —\NDUSTRIAL— 
~  HOLOPHANE 
HIGHEST EFFICIENCY. 
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Some Reasons why you should 





subscribe to. . 


The Illuminating Engineer.” 








Because “ The Illuminating Engineer ”’’— 


@ Deals impartially with all illuminants. 


@ Is the official organ of The Illuminating Engineer- 
ing Society (founded in London, 1909) and contains 
full particulars of its proceedings. 


@ Contains up-to-date information on all problems 
connected with natural and artificial lighting, and 


enables you to keep abreast of the times. 


¢ Has an extensive international connection, and 
keeps you informed of European and American 


progress. 


@ Is the pioneer of a movement in Europe from 
which manufacturers and users of lamps and 
lighting appliances derive great benefit. 


Subscriptions (10/6 per annum) and applications for back volumes or single copies 
should be addressed to :— 


THE ILLUMINATING ENGINEERING PUBLISHING Co., Ltd., 
32, VICTORIA STREET, LONDON, ENGLAND 
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That is the condition 


under which your employees work 
when Incandescent Gas Lighting 
is used for lighting your factory. 
And you, sir, have the satisfac- 
tion of knowing that in gas light- 
ing you have not only an economical 
system but one which, because 
of its inherent good qualities, con- 
serves the sight of your workpeople. 
The scientific lighting of Factories, Workshops, 
and Business Premises is undertaken, and 


estimates and advice are offered free of charge. 
Apply to— 


South Metropolitan Gas Co. 
709 OLD KENT ROAD, S.E. 
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BLANCHARD LAMP 


Gives A STEADY, WHITE LIGHT, THE SPECTRUM OF WHICH 
Is THE NEAREST APPROACH TO THAT OF SUNLIGHT. 


30 Models 
from 100 to 1,500 c.p. 
Table, Lyre, Bracket, &c. 


INCANDESCENT 
HIGH-PRESSURE. 


Burns ordinary Paraffin. 








A.B.C. Code, 5th Edition. 


Telephone : 
City 2973. 


Telegraphic Address : 
“ Farringter, Smith, 
London.” 








Write for Catalogue to 


a 


Blanchard Lamps (British) Ltd. 151, Farringdon Road, 


London, E.C. 




















JUST PUBLISHED. Med. 8vo, Cloth. 12/6 net (postage 6d.). 


“MODERN ILLUMINANTS AND 
ILLUMINATING ENGINEERING.” 


LEON GASTER and J. S. DOW. 


WITH 204 ILLUSTRATIONS. 
(Published by Messrs. Whittaker & Co., London.) 








CONTENTS. 


History and Development of Methods of Hlumination—Gas Lighting — Electric Lighting-— 
Oil, Petrol-Air Gas, and Acetylene Lighting—IIlumination and the Eye— Colour and the 
EKye--Measurement of Light and Illumination—Globes, Shades, and Reflectors, and Cal- 


culations of Mlumination—Problems in Interior Hlumination—Outdoor Lighting—Index. 


Copies can be obtained on application to :— 


The ILLUMINATING ENGINEERING PUBLISHING CO., Ltd., 
32, Victoria Street, London, S.W. 
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HALF-WATT LANTERNS 


AND FITTINGS. 


‘THESE lanterns can be fitted 

with clear, fluted or muranese 
glass panes, which soften the 
intense brilliancy of the light 
without the serious diminution 
of illumination consequent upon 
the adoption of opalescent globes. 
Every lantern has an ample cool- 
ing chamber, an efficient over- 
reflector, and the lamp is fully 
protected from rain. 








Made to take lamps from 100 
to 1,500 watts (all fitted with 
Goliath screw lampholders). 

CROMPTON & Co., Ltd., Chelmsford 
Telegrams: ‘*‘ Crompton, Chelmsford.” Telephone: 161 Chelmsford. 
Registered Office and EXPORT Dept.: SALIssurY House, LONDON WALL, E.C. 

Telegrams: ‘‘ Crompton, Ave, London.” Telephones: ee 





























Preliminary Announcement, 


THE LUMINA BUREAU. 


AN ADVISORY BUREAU ON ALL MATTERS CONNECTED WITH ILLUMINATION. 








The LUMINA Bureau has been formed to give advice on all 

matters connected with illumination. It is independent of all 

trade connections, and is therefore in a position to give 

unbiased information and to deal impartially with all 
illuminants. 


Each inquiry will be reserved to an Expert on the subject. 





Among other matters the Bureau is prepared to undertake :— 
(1) The Planning of Lighting Installations for Factories, Offices, Shops, Streets, &c. 
(2) Reporting on the Merits of Schemes of Illumination submitted. 
(3) Advice on the Merits of Patents on Lamps and Lighting Appliances. 
(4) Advice on Ancient Light Cases. 
(5) Arbitration of Disputes on Lighting Installations, &c. 
(6) The Preparation of suitable Literature on all matters of illumination. 
(7) Expert Photography of Installation by Day and Artificial Light. 


INQUIRIES TO BE ADDRESSED TO :— 


THE LUMINA BUREAU, 32, Victoria Street, LONDON, S.W. 


Tel.: VICTORIA 5215. 











& CO.. LIMITED. 
GLASS WORKS. Nar BIRMINGHAM. 


Particulars _on Application. 
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AUTOMATIC ELECTRIC LICHTING 
AND PUMPING PLANT. 
OVER 1,000 INSTALLATIONS ALREADY MADE. 


No skilled No large 
attention. batteries. 


ESTIMATES FREE. 



















Write to Sole Makers: 


R. A. LISTER & Co., Ltd., 
B4 Dept., Dursley, Glos. 
London Office (where plant can be seen at work): 
47, VICTORIA STREET, WESTMINSTER, S.W, 
ESTABLISHED 1867. 








BACK NUMBERS OF “THE 
ILLUMINATING ENGINEER” 








Owing to the demand for Back 
Numbers of ‘ THE ILLUMINATING 
ENGINEER,” the cost of Vols. I.—VIII. 
will in future, and until further notice, 
be 12s. 6d. unbound and 15s. bound 
to non-subscribers. 


Yearly subscribers and Members 
of the Illuminating Engineering Society, 
however, can obtain these volumes at 
a cost of 10s. 6d. unbound and 12s. 6d. 
bound. 


Special Cases for Binding Vols. 
I.—VIII. will be supplied at a cost of 
2s. each by— 


The Illuminating Engineering 
Publishing Co., Ltd., 
32, VICTORIA STREET, LONDON, S.W. 



































THE ILLUMINATING ENGINEER (pec. 1916) 
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—and yet again output. 


The output of a Factory depends largely 
upon the illumination thereof. So says the 
Home Office. 


Therefore recommend the 
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Gas-filled Lamps and help to increase 














Advertisemenl of The General Electric Company, Ltd., Head Office, 67, Queen Victoria Street, London, E.C. 


THE ILLUMINATING ENGINEER (pec, 1916) 








FEUER IE UE UCU 
AOA SALSA OALOAT SAI ona Tea ea Roy Wok Roy les 


Jo 


TVs 


cet ceiam phe guetae tame tgien imtmeate setaiets betarestatetnietaee in met abate ety Metale ta ketaneetan 


' 
ui 
i, 
i 
Ls 
' 

1 


sbi: 


Drawn Wire Lamps 


Give the Maximum Service, not only in 
Life and Brilliance but also in Economy 
of Current Consumption. Wotan Lamps 
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give complete satisfaction to the user, 
and are a paying investment. 





The Name WOTAN is a GUARANTEE 
of RELIABILITY. 
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PRICE LISTS ON APPLICATION. 
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SIEMENS BROTHERS DYNAMO WORKS LIMITED, 38 and 39, Upper Thames Street, London, E.C. 

















HOME OFFICE REPORT 


on: 


FACTORY LIGHTING. 


All the: recommendations of ‘the Home 
Office Committee for the adequate-and ... 
weenie: illumination. of factories © can: bes 
effectively and “econofnically cafried out by <2 
he.) use of, Rote gas lamps. 
The. Gas Light ands Coke Company 
have an expert staff competent to draw” * 
a up: schemes. for new or: re-modelled ‘iristal='- 
lations: forthe’ lighting of factories i in, their: 
~ district. which will fulfil: every requireiient : 
of eflicteney, <cononiy and hygiene’, ‘Their’ » 
“services are atthe disposal: of Architects, 
Eninebs OF plenary free of charge. He 


eadeijoas ancebiieg with thie subject ot 
= the lighting (and furnace equipment) of 
: factories will -be intetestéd in ‘a booklet’ en- 
titled « Equipment for Munition Factories,” 
, eS: can be: obtained pe res, Arora 
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DRAWN WIRE 
LAMPS 


are made “hy tlie eldest firin 
of Ele“tric Incandescent: Lamp 
Makers in the United Kingdom 

5% ands ane eS 


JENTTREL Y=: 
BRITISH 


FRCCCCEEOSOCESOSESLOSOOS 





$4406 00604000000 HesSoseeseeeSeneserseeseereseseeesoes 


049040506904 95 665040000 054004050540050408s6 es bb eo Ose 


“EDISON SWAN 

< “BLECTRIC Co.,Ltd. ® 
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Westminster Hatse, Great Sinith Street, S-W.—S2i12. 

















